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Differences In Intelligence And Their Relation
To Position In Family-
Introduction
Statement of the Problem
The purpose of this study is to determine, if
possible, any relationship which may exist between the in-
I
telligence of the child and his position in the family.
[
The problem involves several lines of investigation as
follows:
1. Does position in family have any relationship
to the scores achieved by siblings in group intelligence
:
tests?
2. Do the IQ,«s of younger children tend to be
higher, lower, or about the same as the IQ,»s of their older i,
siblings?
3. If differences are found between the IQ,» s of
siblings in earlier years, do such differences remain con-
stant as these siblings advance to higher age levels?
4. How does the constancy of the iq^ of the young-
er child compare with the constancy of the IQ, of his elder
brother or sister?
5. Does sex exert any influence on the differences,
between the IQ,«s of siblings?
p.fj I..
6. Is there a relationship between size of family and
intelligence of the children ?
Significance of the Problem
The theory that mental traits, like physical character-
istics, are determined largely by heredity, is accepted at
present by most psychologists, who present as evidence the
positive correlation of .40 to .60 between the IQ*s of sib-
lings. But just as there are wide variations in the physical
characteristics in members of the same family, so are there
extensive differences in the mental ability of children of
the same parents. That these differences exist has long been
recognized, and many studies have been made in an effort to
determine the cause. Investigators have endeavored to find
out whether these differences are due to heredity, to en-
vironment, or to both; whether they are due to chance factors
only, or whether they are influenced by variables such as
position in the family or age of the parents at the time of
birth.
The assumption that there are birth order differences
is not new, for from ancient times to the present, the first-
bom has been favored by custom and tradition, has been
given special privileges in the way of education and
inheritance, and has been singled out for preferred social

4status and a position of authority. Is this selection
justified? Is the first-born more v^^orthy of privilege than
t
his younger brotber or sister? If it can be proved that
there are birth order differences, that fact would be of
great value to psychologists, physiologists, and eugenicists,
It has been claimed that the first-bom are more
,
variable than any other birth order, that they are more '
liable to physical handicaps and to mental deficiency,^ but
2that on the other hand, they are more apt to show genius
or to become famous. Arthur reproduces a table compiled
by Kuhlmann from the data of Piper, Koenig, and Kerlin to
show the incidence of feeblemindedness for each position in
the family group. The table shows that the highest incidence
of feeblemindedness occurs among the first-bom and tends to
decrease for the succeeding posit ions ."^ Hsiao quotes from
"A Study of British Genius" by Havelock Ellis as follows:
It would appear that there is a special
liability for the eldest and youngest children
to be born with intellectual aptitudes, the
S.Ellis. The Psychology of Individual Differ-
ences, p. 193, (from K. Pearson, On The Handicapping of the
Firstborn.
)
^L.M.Terman, Genetic Studies of Genius, Vol. I.
p. 122.
'^J.McK.Gattell, A Biographical Directory, Third
Edition, p. 803.
^Grace Arthur, "The Relation of IQ to Pofeition in
Family," The Journal of Educational Psychology, X7II (Nov-
ember, 1926)
,
p. 545.
1
j
r
r
liability being greater in the case of the
eldest than that of the youngest, for there are
altogether 94 eldest children to 67 youngest
children, the intermediate numbering 148; or
30 per cent are eldest children, 21 per cent
youngest, and 47 per cent intermediate. It
will be seen that v^4lile the eldest and young-
est children of ability absolutely out-number
those of intemediate positions, notwithstand-
ing the large average size of the families pro-
ducing children of ability, and the consequently
much greater number of chances possessed by the
intermediate children as a group, the chances
of the eldest attaining eminence as compared
with the chances of the youngest are not the
same throughout. In the small and medium-
sized families, it is the eldest who most fre-
quently achieved fame, in the larger families
it is the youngest
Terman gives the follov/ing figures to show the per cent of
gifted children in each birth order for families of 2, 3,
2
or 4 children:
No. of Children
Order of Birth
First Second Third Fourth
2
3
4
56,1^
36. 9^^
33.0^
43.9^
31.9^
25.8;4
31.2^
15. 4^-^ 24.
Psychologists do not agree upon this question of
birth order differences. Trow says:
•^Hsiao Hung Hsiao, The status of the First-3orn
v/ith Special Reference to Intelligence , Genetic Psychology
Monographs IX, (January-February, 1931) pp. 102, 10 3.
' ^L. M. Terman, op. cit , p. 122.

"Numerous studies have been made to try to
determine the effect that position in the family-
has upon the child. So far as hereditary dif-
ferences, physical size, health, and intelligence
are concerned, it apparently makes little differ-
ence whether one is the first or the tenth. And
so many variables enter into the picture that in
individual cases it is impossible to ascribe any
excellence to position in family.
Terman takes a different view. He writes:
"The data on order of birth, as far as they
may be considered valid, are in striking agree-
ment with Cattell's figures in showing a pre-
ponderance of first-born gifted in families of
two or more. The fact that superiority of the
first-born registers in childhood as clearly as
in the achievements of adult life, suggests that
the causes are to be sought in native endowment
rather than in environment and in education.
The data to which Terman refers is contained in the follow-
ing table:
The Order of Birth of Scientific Men
Order of Birth
1 2 3 5 6 7 8 9 10 11 12 TOTAL
1 65 |-±- 63
2 70 52 122
3 55 39 31 125
4 53 33 32 29 147
5 47 13 18 17 22 118
6 SO 17 16 19 21 14 117
7 16 7 8 7 9 14 7 68
8 7 3 5 4 8 5 4 8 44
9 5 1 2 4 4 4 0 3 5 28
10 1 1 2 0 1 2 0 0 0 5 12
n 0 1 0 1 0 1 0 0 1 1 1
12 0 1 0 0 0 0 0 1 0 1 1 1 5
8H5
"^Introduction to jjlducational Psychology, p. 139
2
Lewis M. Terman, op, cit. p. 134
'^J, McK. Cattell, op, cit, p,803
f
The table is read as follows: the nmnhers 1 to 12 along
the top refer to the order of birth of the 855 scientific men
studied by Cattell; the same ntmbers in the coliunn at the
left refer to the number of children in the families of these
men* The table shows that there were 63 scientific men who
were first-born and only children, that there were 70 first-
bom and 52 second-bom in families of two siblings, and
that there were 55 first-bom, 39 second-bom, and 31 third-
bom scientific men in three-sibling families. The table
continues in the same manner to families of twelve siblings
where there was one famous scientific man in each of the
birth ordinal numbers 2, 8, 10, 11, and 18.
Stroud believes that differences in the intelligence
test scores of siblings are due to the nature of the tests
themselves. He writes:
"There is rather conclusive evidence
that at least some intelligence tests are
standardized in such a way as to favor the
younger group. In most testing programs the
earlier-bom children are probably older at
the time of testing than the later-born
children." 1
1. Stroud, J.B. Educational Pss^chology
, p. 324.
ri
Previous Studies in the Field
The subject of birth order differences has been
treated by many investigators. Dayton found no evidence
that the feebleminded child tends to be either the first
or the last in the family when he tested 10410 mentally
retarded children."^
In a study of personality traits, CJoodenough and
Leahy found that the eldest in families of more than one
child showed the greatest proportion of extreme deviation
2from the ideal norm.
Holmes and Wilson report very little relationship
3between order of birth and longevity.
Arthur found a difference of 6.8 points in mean
IQ, in favor of the younger child in a study of 92 pairs of
siblings of foreign extraction, and an increase in iQ, with
each succeeding birth order in 85 families where there were
three children, iiov^ever, when 70 pairs of siblings vdth
^^Teil A. Dayton, "Order of Birth of i.iental Defec-
tives," The Journal of Heredity , XS (May, 1929) pp. 219-224.
^Florence L. Ooodenough, and Alice M. Leahy, "The
Effect of Certain Family Relationships upon the development
|
of i^ersonality" , The Pedagogical jeminary and j ournal of
genetic Psychology
, IXKIV (March, 1927 j , pp. 45-71,
J". Holmes, and i. Wilson, "Age of Parents and i
Order of tsirth in ^elation to j^ongevity of Offspring," The
Journal of Heredity , XVI (March, 1925 j, pp. 47-50,
If
American surnames were tested, she found no appreciable
difference in Mean IC^. she raises the question whether
this significant difference may not be due in part to the
changing culture in the homes of the iiniiiigrants ."^
Chapman and V/iggins report a correlation of -.33
between size of family and IQ,, but that "there is no indi-
cation that with the same parentage that order of birth for
a child has any effect on intelligence."
Commins found that 70 per cent of the younger
siblings whom he tested had higher IQ,»s than the older ones,
and that those of the younger who were superior surpassed
to a greater extent than did those of the older siblings
who were superior to the younger,
Conrad and Jones interpret their data as pointing
to the absence of any significant relation between intelli-
gence and birth order, for they say: "Given a positive
relation between intelligence and birth position in the
^Grace Arthur, "The Relation of IQ, to Position
in Family," The Journal of Educational Psychology , XVTI
(November, 1926), pp. 541-550.
^J. Crosby Chapman, and D. M. Wiggins, "Relation
of Family Size to Intelligence and Socio-Economic Status
of Family," The Pedagogical Seminary and Journal of Genetic
Psychology , ZXXII (September, 19E5), pp. 414-421.
^W. D. Gommins, "The Intelligence of the Later
Born," School and Society, ZXV (April 23, 1927), pp.488-489.

family, declining family size woTild adversely affect the
Intelligence of the race. But It has been previously de-
monstrated that the later births of large families are no
1
more Intelligent than the earlier born."
Freeman, Holzlnger, and Mitchell found no significant
differences In IQ In 77 pairs of siblings who were less than
two years apart In test age, nor In 29 pairs who differed
less than one year In test age. They conclude that "order
2
of birth In a family Is unrelated to Intelligence."
Glnl reports a majority of professors In Italian Uni-
versities as being first-born, but warns against accepting
the conclusion that the first-born are superior to the later-
3
bom until more data is available.
Locke and GrOldsteln, on the other hand, found a marked
tendency for the later-bom to be superior, and found that
4
variability decreased with birth order.
1 Herbert S. Conrad and Harold E. Jones, "A Field Study of
the Differential Birth Rate," The Journal of the American
Statistical Association
,
XXYII (June, 1932), pp. 155-159.
2. Frank Freeman, Karl J. Holzenger, and Blythe Clayton
Mitchell, "The Influence of Environment on the Intelligence,
School Achievement, and Conduct of Foster Children," The
Twenty-Seventh Yearbook for the Study of Education, Part I,
(1525), pp. loS-Slfi.
3 Corrado Glnl, "Superiority of the Eldest", The Joumal of
Heredity
,
YI, (January, 1915), pp. 37-39.
4 Herman Locke, and Hyman Groldstein, "The Relation of Birth
Order, Age of Mother, and Size of Family to Intelligence,"
The Joumal of Psychology , III (1937), pp. 89-95.

McFadden also reports a tendency for increase in
IQ with each succeeding birth order, and a greater standard
deviation for the older siblings.^
In an attempt to control the factor of age differ-
ences, in connection v/ith intelligence and position in familj
Richardson compared 101 pairs of siblings viio differed not
more than a year YJhen tested, v/ith 101 pairs who differed
by more than two years v^rhen tested. Her findings agree
with those of Ksiao»s, for there was no significant differ-
ence in mean IQ, for the pairs who were tested within a year
of the same chronological age, but a difference of 7.8 points
in mean IQ, in favor of the younger child in the pairs who
differed more than two years in test age. she concludes
that the advantage in IQ, of the younger child is due, not
to position in family, but to the nature of the tests at
phigher age levels.
Hsiao presents a detailed study of birth order
differences in v/hich he attempts to rule out such variables
as age differences, environmental changes, uncompleted fami-
lies, and selective factors. He comes to the conclusion that
viken age differences are eliminated, there is no difference
J. H.McFadden, "A Further Note on the Differential
IQ»s of Siblings," The Journal of Applied Psychology, XIII
(1929), pp. 86-91.
^Sybil K. Richardson, "The Correlation of Siblings
at the Same Chronological Age Levels." The Journal of
Juvenile Research, SI (October, 1956). pp. 186-198.
(i
12
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1
between the intelligence of the first and the second bom.^
G-riffitts does not believe that there is any real
evidence of superiority of older children over younger child-
ren, although he found that the average grades of all first
and second children were higher than those of the third
child, and that the grades of the third child were higher
than those of the fourth.
Jones and Hsiao report no significant differences
in central tendency as related to birth order in a study
previous to the ones cited.
Kinser also found no relationship between the
4birth order variable and mental test scores.
Sims found that the mean of the younger members
of 203 pairs of related and of 203 pairs of unrelated child-
5
ren v/as higher than that of the older members.
^Ksiao Eung Hsiao, The Status of the First-3om
with Special Reference to Int elligence, aenetic Psychology
Ivionographs, IX, (January-February, 1931), pp. 1-118.
^Charles H. Oriffitts, "The Influence of Family on
School Marks", School and Society, XKIV (December 4, 1926),
pp. 713-716.
%arold F. Jones, and H. H. Hsiao, "A Preliminary
Study of Intelligence as a Function of Birth Order", The
Pedagogical Seminary and Journal of Genetic Psychology, 2X2IV
(September, 1928), pp. 428-432.
^Edward L. Kinser, "Intelligence as Affected by
Birth Order", The Psychological Bulletin, m. (Oct., 1933),
p. 596 Abstract.
^Verner Martin Sims, "The Influence of Blood Rela-
tionship and Common Environment on Measured Intelligence,"
The Journal of Educational Psychology, XTEI (January, 1931),
pp. 56-65.

Stroud reports studies by himself and by Gordon,
Sherman and Henry, of backward children in the Blue Ridge
Mountains, and of canal boat children in England. Gordon
found that the IQi* s of the canal boat and gypsy children
showed a decrease in the same family from the youngest to
the eldest, and attributed the difference to the continuing
poor environmental conditions which had affected ttie older
siblings to a more marked degree than they had the younger.
There was also a decrease in test performance from one age
level to another in the Blue Ridge Mountain children, "The
intelligence of the young children was not unlike that of
any other youngsters, but as they matured, their intelli-
gence lagged.**^
Pearson and Moule, and Sutherland and Thomson*-^
report no clear proof of any correlation between position
in family and intelligence.
Thurston and Jenkins conclude that intelligence
and variability increase with order of birth in the same
^James Bart Stroud, Educational Psychology, pp. 252
254. „
^Karl Pearson, and Margaret Moule, "The problem of
Alien Immigration into Great Britain, Illustrated by an Ex-
amination of Russian and Polish Jewish Children," Annals of
Eugenics , I (October, 1925), pp. 5-127.
^G. E.G. Sutherland , and Godfrey H. Thomson, "The
Correlation between Intelligence and Size of Family," The
British Journal of Psychology, X7 (October, 1926), pp. 81-92.

family.
Steckel made a survey of 5948 pairs of siblings
and found that all differences were in favor of the later-
born children. The mean standard score difference between
each birth order increased steadily up to the eighth-born
child
Willis reports a slight difference in intelligence
in favor of the second-born child.
studies by Gonrad^ and Starch show that there is
a lower correlation between non-adjacent th«n betv/een ad-
jacent siblings, indicating some difference in intelligence
due to birth order.
Summarizing the studies cited, we find that Arthuij
Gommins, "^ini, G-riffitts, Locke and Goldstein, McFadden,
Sims, Grocdejnough , Thurstone and Jenkins, V/illis, Steckel,
Gonrad, ano. Starch found from their investigations that there
^L.M. Thurstone, and Richard L. Jenkins, "Birth
Order and Intelligence," The Journal of Educational Psy-
chology . ZZ (Elecember, 1929 ), pp.641"^o'!n
^Minnie Louise Steckel, "Intelligence and Birth
Order in Family," The Journal of Social Psychology , I
(August, 1930), pp. 329 -343.
'^Charles B. V/illis, "The Effect of Primogeniture
on Intellectual Gapacity," The Journal of Abnormal and
Social Psychology , XVIII (January-March, 1924), pp .375-377.
^Herbert S. Conrad, "Sibling Resemblances in In-
telligence in Relation to Natal Interval," The Psychological
Bulletin
, XXJrVI (July, 1939), p. 572.
5
Daniel Starch, "The Inheritance of Abilities in
School Studies," School and Society , II (October 23, 1915),
pp. 608-610.
I/ 1
were birth order differences, while Chapman and Wiggins,
Sutherland and Thomson, Richardson, Kinser, Jones, Hsiao,
Holmes and Wilson, Pearson and Moule, and Freeman, Holzingeij
and Mitchell found no relationship between intelligence and
birth order.
Place of this Study
The lack of agreement between psychologists, and
the conflicting results of the studies mentioned, indicate
that there is still need for further investigation of the
problem of birth order differences, for it is only when
study after study shows essentially the same results that
data becomes convincing. The conclusion reached by Stroud,
Richardson, and Hsiao that any indication of superiority of
the younger sibling is due to a difference in the ages of
the siblings at the time of testing and to the increased
difficulty of the test at higher age levels, needs to be
verified, as does Arthur *s findings that differences in
favor of the younger sibling existed among children of for-
eign born parents, but not among those of parents with Amev-
ican surnames. In an attempt to check on the conclusions
noted above, and to add further data to the problem of birth
order differences as related to intelligence, this study was
undertaken
•
I
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Plan of Procedure
For this study the test files of the Nelson Street
Elementary School, Providence, Rhode Island, covering the
years 1930 to 1940, were examined for the records of siblings
who had taken one or more intelligence tests. The school
population consists of approximately fifty per cent American
and fifty per cent Italian children from grades one to six.
In this city all elementary school children are given a
group intelligence test three times during this school period,
as follows: The Detroit Beginning First arade Intelligence
Test is given either "before or just after entering the first
grade; The Detroit Primary Intelligence Test is given in 3B;
The Haggerty Intelligence Examination Delta 2 is given in
grade 6A* Thus it was possible to study the problem of dif-
ferences in intelligence and their relation to position in
family from a slightly different angle than that taken by
the other investigators whose studies have been reported, for
it was possible to compare the scores made by siblings not
only in one, but in most cases two, and in some cases three
tests. The siblings could also be compared at not only one,
but at several age levels which would serve to verify the
conclusion that differences foimd between the intelligence
of siblings when the elder child was older than the younger
at the time of testing was caused by the greater difficulty
of the test at higher age levels.
rX
c
Examination of the test files yielded 171 pairs
of siblings for whom there were the results of one or more
tests» In 02?der to have as unselected a sampling as pos-
sible, every family for which there were records of more
than one child was tabulated. Where a family was represaited
by more than two siblings, the two farthest apart in natal
interval were compared. Since there was no possible way
to limit the study to first and second born, or to oldest
and youngest in the family, the problem resolved itself into
comparing the test scores of two siblings, one of whom was
younger than the other, in order to find out whether this
fact affected the test scores.
Of the 171 pairs, 32 pairs had taken three tests;
70 pairs had taken two tests; 69 pairs had taken only one
test. It was necessary to discard the scores of those
children who had taken the Detroit First Grade Intelligence
Test after 1937, for after that year there was a revision
in the norms. Also at different times during the earlier
years, other tests than the Haggerty Delta had been given
in the sixth grade. These two facts account for the smaller
number of pairs who could be compared than would have other-
wise been possible. The personel of the group included 93
first born, 105 second bom, 68 third bom, 30 fourth born,
and 46 children distributed among ordinal birth orders five
to eleven.

Por purposes of analysis and comparison, the data
pertaining to the pairs was arranged upon a chart, with
the scores each sibling made on each test, the date and
chronological age of each sibling at the time of the test,
the normal score for the chronological age of each, the
mental age obtained from the score made by each sibling,
and the difference between the score made and the normal
score for the attained chronological age. It was thus
possible to compare the scores made by the older and the
younger siblings in each test with the norms for their
respective ages, and to compare these differences in order
to determine which of the pair showed the greater superior-
ity or inferiority to the normal score for that age. The
scores were then translated into IQ*s in the usual way by
dividing the M. A. by the C.A. 'Then more than one test
had been taken, the mean IQ was also found, but in the
analysis of each test the IQ was used* Exhibit A is a
sample of the method of charting the data*
The siblings were arranged in pairs with the name of
the elder first. The first line shows the number of
living children in the family at the time of the test, and
the second line shows the birth ordinal number of each
child. Under each test is given (1) the score which the
child made, (2) his chronological age at the time of

testing, (3) his mental age as determined from the test
norms, (4) the nonnal score for his chronological age, and
(5) the numher of score points, by which he was superior
or inferior to the norm. If his score exceeded the normal
score, a plus sign was used; if his score was "below the
norm, a minus sign was used. The sixth line under each
test shows the number of points by which the score of the
younger sibling was better or poorer than that of his elder
sibling after the score of each had been compared with the
norm for his chronological age. To illustrate; Louise
Diano, the elder sibling of pair Ko# 2, had a score of
38 on the Detroit Beginning First Grade Test, This score
was two points above the normal score of 36 for her chron-
ological age, Anna Diano, the younger of the pair, a year
and a half later, had a score of 20, which was six points
below the norm of 26 for her chronological age© Comparing
the two differences, we can say that since the score of
the first child was two points above, and the score of the
second child was six points below the norm for their re-
spective ages, that the score achieved by the younger child
was eight points inferior to that of the elder. Therefore,
it is entered as -8 on the sixth line. The date on which
the test was given is shown next. The same sequence is
followed for each test. The last three lines show the
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ExhlT)lt A. Sample Of The Chart On Which The
Data Was Tabulated
Morrissey Diano Thornton
John Daniel Louise Anna Donald Kancy
Ifo* m Family 4 9 3
Mrih tosltlSn 1 4 6 1 2
Detroit First Grade Test
Score 41 48 S6 ^0 S5 4!3
G.A. 5-10 6-7 5-9 5-7 5-5
M.A. ^-0 7-7 6-9 5-4 6-6 7-S
Norm for C.A. 31 27 36 26 54 21
Score compared
to Eorm +-10 +21 +S -6 +11 +22
Sibling Difference +11 +11
Date »51-lC 'So-11 »32-2 » 30-12 '34-1
Detroit Primary Test
Score 75 92 77 61 91 90
C.A. 8-1 7-l0 S-11 §-lo 7-11 7-7
M.A. 9-1 10-
S
9-S 9-5 lo-l 16-0
ITorm for C.A. 55 56 72 70 5S 45
Score compared
to norm +20 +42 +5 -9 +59 +45
Sibling Difference +S2 -14 + 6
Date '35-16 »35-S »55-3 »S6-5
Haggerty Delta 2
Score 113 1125 50 67
(3.A. 11-4 11-7 lfe-4
M.A. 14-$ 14-9 9-5 10-9
Iform for C.A. 78 74 77 S6
Score compared
to Korm 1-35 + 39 -27 -19
Sibling Difference + 4 +8
Date *S7-5 'SS-16 '36-lS '3S-16
First IQ 113 150 102 92 116 132
Second IQ 112 127 162 95 125 1^1
Third IQ 126 130 81 87
r
IQ's as figured from each test. The data from each test
was then analyzed first separately, then as a whole to
ohtain answers to the questions previously formulated re-
garding the relation of birth order to differences in
intelligenoet
T
Chapter II
The Detroit Beginning First Grade Intelligence Test
The Detroit Primary Intelligence Test
The Haggerty intelligence Ezamination Delta 2
Suimaary Of the Three Tests
I
Presentation of Data
The Detroit Beginning First Grade Intelligence Test
This test had been administered to 122 pairs of
siblings at nearly the same chronological ages. Of this
group, 92 pairs had taken the Detroit Primary Intelligence
Test, and of these 92 pairs, 32 had also taken the Haggerty
Delta iixamination, leaving 30 pairs who had taken only the
Detroit First Grade Test. In 77 of the 122 pairs, the
younger sibling had a better score resulting in a higher
IQ, than the elder sibling; in 3 pairs there was no differ-
ence; in 42 pairs the younger had a poorer score and a
lower IQ, than the elder sibling. The younger sibling in 78
pairs was younger at the time of the test than the elder
sibling had been when he took the test; 9 were the same age;
35 were older than the older siblings had been.
Table I shows the distribution of raw scores of
the two groups. The median, quartiles, and Q, are almost
identical, and the scores show nearly the same range. The
scores of the older siblings range from 11 to 55, with a
mean raw score of 36.3; the scores of the younger siblings
range from 14 to 57, with a mean of 36.6. Although two
thirds of the younger children were younger at the time of
testing than their older siblings had been, and consequently
would be expected to have had a lower score, they had a

slightly better aggregate raw score than had the older graip
The aggregate raw score of the older siblings was 4431;
that of the younger 4474.
Table 1, Distribution of Raw Scores Of The Older And
Younger Siblings In The Detroit Beginning
First Grade Intelligence Test.
Older Siblings
Score
57
56
55
54
53
52
51
50
49
48
47
46
45
44
43
42
41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
Frequency
0
0
1
2
3
2
2
2
4
3
3
4
1
6
6
4
4
4
2
5
4
8
5
0
5
4
7
1
4
1
0
2
2
6
Younger Siblings
score
57
56
55
54
53
52
51
50
49
48
47
46
45
44
43
42
41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
jj"req.uency
1
0
0
0
0
0
2
1
4
5
6
2
7
4
6
2
7
5
9
1
6
5
6
2
3
4
4
4
4
2
3
3
1
0
24

Table I. (Continued) Distribution of Raw Scores Of The
Older And Younger Siblings In The Detroit Be-
ginning First Grade Intelligence Test.
Older Siblings Younger Siblings
£ requency Score Frequency
23 0 23 0
3 22 1
21 1 21 1
20 0 20 2
19 2 19 2
18 3 18 4
17 2 17 1
16 2 16 0
15 0 15 1
14 1 14 1
13 0 13 0
12 0 12 0
11 1 11 0
10 0 10 0
Number 122 Number 122
Mean 36.3 Mean 36.6
Median 37 Median 38
1st Q^iartile 44 1st Quartile 44
3rd quart ile 30 3rd Quartile 31
q 7 Q 6.5
The range in the deviations of the scores
achieved by the siblings from the normal scores for their
particular chronological ages was also the same for both
groups. The deviations from the norm in each case ranged
from a score which was 20 points below the norm to one
which was 30 points above it. The mean of the deviations
of the older siblings without reagrd to algebraic signs,
(i
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v/as 10; that of the younger, 12.
The range in chronological ages of the older
group was 32 months, from a chronological age of 64 months
to one of 96 months, with the mean at 74,2 months. That
of the younger siblings showed a range of 20 months, from
a C.A. of 52 months to one of 82 months, with a mean C.A.
of 70.9 months. The mean C.A. of the younger group was
therefore 3 months less than the mean C.A. of the older
group. The mental ages, determined by comparing the actual
scores with the norms provided by the authors of the test,
ranged in the case of the older sibling from 58 to 98 months,
a range of 40 months with a mean M.A. of 79.5 months. The
mental ages of the younger Siblings showed a range of 39
months, from 60 to 99 months with a mean M.A. of 79.7
months. There was a difference of 3.3 months in mean C.A.
in the two groups, but there v/as almost no difference in
the mean M.A. *s of the same groups. The greatest difference
in C.A. in any pair was 25 months, and the greatest differ-
ence in M.A. in any pair was 29 months.
Table II shows the raw scores of the siblings
and compares the mean advance of older and younger over the
mean normal score for each group. The older siblings, with
a mean raw score of 36.31 showed an advance of 5.3 points
^ over the mean norm (found by adding all the norms and divid
ing by 122) of 31.0 for their chronological age. The young-
er siblings, whose mean raw score was 36.67, were superior
(:
27
Table il. Comparison of the Raw Scores Of The Siblings
And The Advance in Mean Raw Score Over the
Mean Norm In The Detroit Beginning First
G-rade Intelligence Test.
Siblj
Older
.ngs
Younger
^Tumb er 1 99
Raw Score Range 11-55 14-57
:.Iean Raw Score 36. 31* ,63 36.674.56
3. D. of Rav/ Score 10.36 9.19
liean Korm for G. xi. 31.0-.359 27. 9-. 29
Ivlean Advance over Norm 5. 3*. 725 8. 7*. 63
Superiority of Younger 3. 4*. 96
by 8.7 points to their mean norm of 27.9. Since the older
siblings were 5.3 points above their norm, and the younger
siblings were 8.7 points above theirs, v;e can say that the
younger group showed a superiority over their elder siblings
of 3.4 mean raw score points. The probable error of this
difference is .96. This was computed by the formula-'-
difference between two measures =
7 i"m'2one measure
-f- other measure ,
Psychologists do not consider a difference be-
tween two measures completely reliable unless it is four
•'Arthur S. Otis, Statistical Method in ^ducatioial
Measurement
,
p. 260.
I
times its probable error. Stroud writes:
"Vi/'hen a difference between two
measures is four times the P2 of the
difference, the chances are regarded
statistically as 100 in 100 that there
is a true difference ^ich is greater than
zero"^
The obtained difference between the siblings in
the mean number of points by which each group was superior
to its mean norm was 3,4 v/hich is 3.54 times its P.E. of
.96. Therefore the difference can be considered to have
a fair degree of statistical reliability. The chances that
this is a true difference are 99 in 100.
Table III shows that the mean IQ, of the older
siblings was 107.6 which was 4.7 points lower than the
mean IQ, of 112.3 of the younger siblings, aince this dif-
ference is just four times its probable error of 1.2, it
may be considered to be a reliable difference. The standard
deviation of the i:i's was computed by the usual formula:
<f -- 7 N
Solving this formula for the older sibling re-
sults in:
7 23154122 189.7 r 13.7
The same procedure v/as followed for the younger
p. 93.
'James Bart Stroud, Educational Psychology
,
I
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siblings, resulting in a standard deviation of 14.7. This
shows that the younger group v/as slightly more variable
than the older group.
Table III. Comparison Of The iq«s of The Older And Younger
Siblings And The Advance In Mental Age Over
Chronological Age In The Detroit Beginning
First Grade Intelligence Test.
Siblings
Older
,
Younger
Number 122 122
IQ. Range 77-137 78-145
Mean iq 107.54.84 112. 3*. 90
3.D. of l^'s 13.7 14.7
Range in M.A. (months) 58-98 60-99
Mean M.A. (months) 79. 5-. 597 79. 7^.53
Range in G.A. (months) 64-96 62-82
Mean G.A. (months) 74. 2*. 352 70.9^.284
Advance in M.A. over G.A. 5. 3-. 69 8. 8*.
6
Superiority of Younger in M.A. 3. 5-. 916 (months)
Superiority of Younger in Mean I.Q. 4.7^1.2
Correlation between IQ,* s of Siblings .51-. 067
The older siblings, whose mean chronological age
was 74.2 months, had a mean mental age of 79.5 months. They
therefore showed a gain in mental age over chronological
age of 5.3 months. The younger group, with a mean chrono-

30
logical age of 70.9 months, had a mental age of 79.7 months.
They gained 8.8 months over their chronological age. Thus
the difference betv^een the older and yoxinger siblings with
respect to the extent to which their mean M.A. surpassed
their mean C.A. was 3.5 months in favor of the younger
group. The correlation of .51-. 067 (Pearson product-moment
method) between the I^»s of these siblings is in agreement
with that found by most investigators who have reported
correlations ranging from .4 to .8. Hart^, Pintner, Forlano
and Freedman^, and iilloughby'^ found correlations of .4
between the intelligence quotients of siblings. Starch^
and Pearson^ report correlations of .5, while McFadden^
Homell Hart, "Correlations between T^ntelligence
Quotients of siblings". School and Society
, XX (September
20, 1924), p. 382.
2Kufold Pintner, Qeorge Forlano, and Harriet Freed
man, "Sibling Resemblances in Personality Tests", School and|
Society
, XLIX (February 11, 1939), pp. 190-192.
*^Kaymond N. Willoughby, "Family Similarities in
Mental Test Abilities," The Twenty-S eventh Year Book of the
National Society for the Study of Education , Part I (1^28)
pp. 55-59.
^Daniel Starch, "The Inheritance of Abilities in
School Studies", School and Society , II (October 23, 1915),
pp. 608-610.
^V/illiam Clark Trow, Introduction to Educational
Psychology
,
p. 136.
^J. H. ivicFadden, "A Further JMote on the Differ-
ential IQ,»s of Siblings", The Journal of Applied Psychology ,
XIII 11929 J, pp. 86-91.
rt
reports a still higher correlation of .7 to .9 between sib-
lings in tYW sibling families. Thorndike writes:
"If we accept Pearsons results for
the resemblance of siblings in eye go lor,
hair color, and cephalic index (.52, .55,
and .49) and regard ,52 as the resemblance
in traits entirely free from environmental
influence, we may infer that the influence
upon intelligence of such similarity in
environment as is caused by being siblings
two to four years apart in age in an
American family today is to raise the
correlation from .52 to .60."-'-
Table IV compares the mean mental ages of the
siblings v/ith the mean chronological ages according to
position in family. Each birth ordinal number is compared
with every other birth position as follov/s: the mean M.A.
and the mean G.A. of all those pairs -w&ose members were
first and second born children were computed separately;
then the mean M.A. and G.A, of all pairs whose members were
first and third born was likewise computed; next the pairs
whose members v^ere first and fourth born; then the second
and third, end so on up to birth ordinal numbers ten and
eleven. The first two columns give the birth position of
the siblings; the third column shows the number of pairs;
next comes the mean G.A. and the mean M.A, of the older
siblings, and the number of months by vrhich the mean M.A.
was above or belov/ the mean G.A,; next the mean G.A. and
•^3dward L, Thorndike, "xResemblance of Siblings in
Intelligence, the T-A-enty-Seventh Year Book of the National
Society for the Study of Scucation TTart I,~ri928), pp,41-55

Table IV. The Mental Ages uf The Siblings Compared with
The Chronological Ages According To Birth
Ordinal jMumber m The Detroit Beginning i^irst
G-rade Intelligence 'rest.*
Birth
Orders
a b
N Mean
C.A.
Mean
M.A.
a a
Gain
or
Loss
Mean
C.A.
Mean
M.A.
Gain
or
Loss
Net Gain
or Loss
for
Younger
(months)
1
1
1
2
2
3
3
3
4
4
4
5
5
6
7
8
9
10
2
3
4
3
4
4
5
6
5
6
7
6
7
7
8
9
11
11
48
14
1
19
2
14
2
1
6
1
1
5
1
3
1
1
1
1
73.9
71.3
64.0
73.3
71.0
75.4
83.0
75.0
76.3
79.0
79.0
71,4
75.0
74.0
73.0
74.0
73.0
66.0
79.9
75.9
58.0
83.0
81.0
80.5
84.0
72.0
77.0
81.0
64.0
79.4
85.0
93.6
67,0
76.0
60.0
62.0
4
-6
9
10
5
1
-3
2
15
8
10
19
-6
2
•13
=4
70.5
68.0
73.0
'70,3
72.0
72.9
74.5
71.0
71.3
69,0
82.0
73.6
69,0
70.3
72,0
74,0
80.0
70.0
80.8
78.5
85.0
81.1
78.0
82.1
82.0
88.0
71,0
64.0
74,0
84.4
74.0
76.6
63.0
78.0
64.0
70.0
10,3
10.5
12.0
10.3
6.0
9.2
7.5
17.0
"
.3
-5.0
-8.0
9.8
5.0
6.3
-9.0
4.0
16.0
.0
4.3
6.0
18.0
.6
-4.0
4.1
6.5
20.0
=4.0
-7.0
7.0
1.8
-4.0
•13.3
"3.0
2.0
-3.0
4.0
because
and the
%here the elder sibling shov/s a loss of 6 months
his M.A. is that number of months below his C.A.j
younger sibling shows a gain of 12 months over his
(
mean M.A, of the younger siblings with the number of months
by which their mean M.A. was superior or inferior to their
mean C.A. The last column shows the number of months by
which the younger siblings were superior or inferior to the
older siblings. V/here the mean mental age is less than the
mean chronological age, the difference is expressed by a
minus sign.
where there are more than ten pairs, there is a greater gain
3n mental age over chronological age for the later bom
siblings. In three out of these four comparisons, the super-
iority of the younger siblings amounts to 4 and 5 months in
mental age. In the comparison of 48 pairs of first and
second -born siblings, the younger (b) show a gain in mental
age over their older siblings (a) of 4.3 months. In 14 pairs
of first and third born, the younger children show a super-
iority of 6.0 months. Vvhen 14 pairs of third and fourth-
bom are compared, there is a gain of 4.1 months for the
younger siblings. In the fourth comparison, that of 19 pairs
of second-and third-born siblings, the younger show a gain
of only .6 months. The remaining birth order comparisons
show, with one or two exceptions, small gains or losses among
the later-born children of large families.
C.A., the net gain or superiority of the younger sibling is
the sum of these differences without regard to algebraic si^ns
jQi!_18_jiionths in mental age by^which he excel Is his elder s —
We find that in every comparison of birth orders
(
In order to determine the significance of the fact
that the younger child in large families showed a loss in
mental age in comparison to the elder sibling ^ Table lY was
divided in half and the average gain or loss of the younger
siblings was computed. Table V shows the average gain in
mental age of the younger siblings for the pairs in which the
elder is the first, second, or third child, and the younger
is the second, third, fourth, fifth, or sixth, and Table VI
shows the average loss in mental age of the younger siblings
in those pairs in which the elder was the fourth to the tenth
child, and the younger the fifth to the eleventh child.
Table V. Average Superiority Of The Younger Siblings In
Mental Age V/hen The Birth Ordinal Number Of The
iDlder is 1 To 3 And That Of The Younger Is 2 to 6.
N Birth
orders
Net Gain
or
LOSS in M« A,
Total Net G-ain
or
Loss in M. A.
48 1-2 4.3 20.6.4
14 1-3 6.0 84.0
1 1-4 18.0 18.0
19 2-3 .6 11.4
2 2-4 -4.0 -8.0
\4 3-4 4.1 57,4
3 3-5 6.5 13.0
1 3-6 20.0 20.0
101 402.2
Average Superiority of the Younger in m.A. 4 months

Table VI, Average inferiority Of The Younger Siblings In
Mental iige When The Birth Ordinal ^•umber Of The
iJlder Is 4 To 10 .md That Of The Younger Is
5 To 11.
N Birth Net Gain Total Net Gain
Orders or or
Loss Lo ss
6 4-5 - 4.0 -24.0
1 4-6 - 7.0 - 7.0
1 4-7 7.0 7.0
5 5-6 1.8 9.0
1 5-7 - 4.0 - 4.0
3 6-7 -13.3
-39.9
1 7-8 - 3.0 - 3.0
1 8-9 2.0 2.0
1 9 -11 - 3.0 - 3.0
1 10 -11 4.0 4,0
21 -58,9
Average Inferiority of the Younger In M.A, 2,8 months
In Table Y. in all but one case the younger sib-
lings were superior in mental age to their elder siblings.
The total net gain for the 101 younger siblings was 402,2
months, or an average gain of 4.0 months.
In Table VI, the total net gain for the younger
siblings was 22 months while the total net loss in mental
age was 80,9 months, or an average net loss for the 21
younger siblings of 2,8 months. These results indicate
r•
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that the younger child is not superior to the elder when he
is a later born child in a large family, but that he does
tend to be superior when his birth order is near the first
of the family.
Table VII compares the number of points by which
the scores of the younger siblings were superior or infer-
ior to the scores of the older siblings with respect to the
age differences between the members of the pairs. If the
advantage in fevor of the younger siblings is due, according
to the usual explanation, to improved family situation,
hence better environment, there should be more difference
in favor of the younger where there is greater difference
in the ages of the siblings. Table IV indicates that this
is not the case for later birth orders in large families.
In 31 pairs where there was a difference of 1 to 2
years in chronological age between the older and younger
siblings, the total number of points by which the scores of
the younger siblings were superior to the scores of the
elder, when the scores of each were compared with the normal
scores for their respective G.A.»s was 168. The number of
points by which their scores were inferior to those of the
elder was 46, making a net gain of lEE raw score points, or
a mean gain of 3.9 for the younger siblings. In 37 pairs
1^
where there was a difference of 2 to 3 years in chronological
age, the net gain was 117 points with a mean gain of 3,2
points. In 28 pairs where the difference was 3 to 4 years,

the net gain of the younger was 83 points with a mean of 2J3S,
In 15 pairs where there was a difference of 4 to 5 years,
the net gain was 42 points with a mean gain of 2. 8. In 9
pairs whose age difference was 5 to 6 years, the net gain
for the younger v;as 30 points with a mean of 3.3. With the
|
I
exception of the last comparison, the mean gains show a smalLj
but regular decrease as the age differences increase, which
is a further indication that the later-born siblings tend
||
i
to show less superiority than the earlier born, but because
|
these differences are slight, and because of the small num-
j
ber of cases in each age difference group, it would be unwiss
to drav; hasty conclusions from these results.
Table VII. Total Number Of Points By Which The Scores Of
The Younger Siblings Were Superior Or Inferior
To The Scores Of The Older Siblings In Relation
To The Age Differences Between The Siblings In
The Detroit Beginning First Grade Intelligence
Test*
Age Differences
1-2
YSAJRS
2-3
YKARS
3-4
YZlrlRS
4-5
YEAHS
5-6
YEiiRS
Number 31 37 28 15 9
Points of Superiority
of younger sibs
168 225 163 84 48
Points of Inferiority
of younger sibs
46 108 80 42 18
Net Gain Of Younger Sibs 122 117 83 42 30
Mean Gain Of younger sibs 3.9 3.2 2.96 2.8 3.3
*Points of superiority and inferiority mean the
total number of points by which the scores of the younger J
siblings exceeded or were exceeded by the scores of the older
siblings when the scores of .each were^compared with the nor-
J.al scores ror , their^ rg_s3yec tive chr-onologi c al^„age s
.

Slnoe the statement made earlier in the analysis of this
test to the effect that "77 of the younger siblings achieved
better scores than had their elder siblings" may be questioned
as to just how much superiority was shown by the younger chil-
dren, a further study of the I Q's was made. A superiority
of 5 points in IQ may be considered an appreciable difference,
therefore, the I Q's were compared on this basis. 7/ith this
point in mind, 62 of the younger siblings, or 50.8 per cent,
showed a superiority in IQ of 5 or more points over the IQ's
of their elder siblings; 27 of the older siblings, or 22.1
per cent, showed a superiority of 5 or more points in IQ over
the IQ's of their younger siblings. There was a difference
of less than 5 points in IQ in 33 pairs, or 27.0 per cent of
the total number of pairs.
In order to check on the study by Richardson, referred
to previously, which resulted in significant differences in
IQ in favor of the younger siblings in those pairs in which
there was more than a year's difference in age at the time
of the test, but no appreciable superiority when the differ-
ence between the older and the younger siblings was less than
a year at the time of testing, the 122 pairs were divided
into two groups. The first group consisted of 9 pairs in
which the older sibling was more than one year older at the
time of the test than the younger sibling was when he took the
test. The second group consisted of the remaining 113 pairs

whose members differed less than one year when tested. Each
group was studied separately. Table VIII. shows the compari-
son.
Table VIII. Comparison Of The IQ«s Of Siblings v;ho Differed
More Than One Year With The lQ,»s Of Siblings
V/ho Differed Less Than One Year In Ghronologic3aL
Age At The Time Of Taking The Detroit Beginning
First G-rade intelligence Test.
Age Differences
More
tnan
one year
Less
than
one yeai
Enti re
Group
Numb Pir 9 113 122
Mean IQ Older Siblings 96.1 108.6 107.6
Mean IQ, lounger Siblings 102.8 113.0 112.3
Superiority of Younger Sibling 6.7 4.4 4.7
The mean IQ of the older siblings in the first
group was 96.1; that of the younger siblings, 102.8, showing
a superiority of 6.7 points for the younger siblings. In the
secoYid group the mean IQ, of the older was 108.6, and that of
the ycunger siblings was 113.0, or a superiority of 4.4
points for the younger siblings. For the entire group of
122 pairs, the mean IQ, of the older siblings, as reported
previously, was 107.6, and for the younger siblings 112.3,
a iguperiority of 4.7 points for the younger. Thus it appar-
ently makes no difference in this group whether the siblings
were more or less than one year apart in chronological age

at the time of the test, for the differences between the IQ»s
remain relatively the same.
Summary: The date from the Detroit Beginning First Grade
Intelligence Test shows that 63 per cent of the younger
siblings made better scores than the older siblings; 50 per
cent showed a superiority of 5 or more points in IQ, over
their older siblings, while only 22 per cent of the older
showed this same amount of superiority over the younger
sibliz^s; the difference in mean IQ, between the older and
younger siblings was 4,7 points in favor of the younger child,
a difference which was four times its probable error, and so
completely reliable; therefore the younger group were appar-
ently somewhat brighter than the older group.
€
41
The Detroit Primary Intelligence Teat
The test files yielded 122 pairs of siblings for
whom there were records of this test. Of this group, 92
pairs had previously taken the Detroit Beginning First
Grade Intelligence Test, Examination of the scores showed
that the younger child in 67 pairs made a hetter score
according to the norm for his age than the elder sihling
had achieved; in one pair there was no difference in the
scores; in 54 pairs, the score of the younger sihling was
lower than that of the elder according to the norms for
their respective chronological ages. In 81 pairs, the
younger sibling was younger at the time of the test than the
elder had been; in 6 pairs the siblings were the same age;
and in 35 pairs the younger child was older than the elder
sibling had been when he took the test.
Table IX shows the distribution of the raw scores of
the older and younger siblings. The scores of the elder
siblings ranged from 21 to 99, with a mean raw score of
63,8, Those of the younger siblings ranged from 30 to 113,
with a mean raw score of 64.2, Although two-thirds of the
younger siblings were younger at the time of the test than
their elder siblings had been, which would ordinarily result
in a lower mean score, the mean score of the younger group
was slightly higher than that of the older siblings. The
Q of 10 for the older, and 11.5 for the younger siblings show
that here^g In the previousjbest . the younger group was
(
slightly more variable than the older* The deviations of the
scores from the normal scores for the chronological ages of
the siblings ranged, in the case of the older siblings, from
a score which was 48 points below the norm to one which was
45 points above it* In the case of the younger siblings, the
scores ranged from one which was 49 points below the norm to
one which was 66 points above it. The mean of these deviations
from the norm, disregarding algebraic signs, was 16.4 for the
older siblings, and 19.9 for the younger siblings.
Table IX. Distribution of the Raw Scores of the Older
and YoTinger Siblings in the Detroit Primary
Test.
Older Siblings Younger Siblings
Score Frequency Score Frequency
98-99 8 112-113 1
96-97 0 110-111 0
94-96 E 108-109 0
92-93 3 106-107 1
90-91 1 104-105 0
88-89 1 102-103 0
86-87 1 100-101 0
84-85 2 98-99 1
82-83 7 96-97 1
80-81 3 94-95 0
78-79 2 92-93 2
76-77 4 90-91 1
74-75 6 88-89 0
72-73 5 86-87 2
70-71 6 84-85 2
68-69 5 82-83 1
66-67 2 80-81 6
64-65 9 78-79 2
62-63 10 76-77 3
60-61 8 74-75 3
58-59 5 72-73 8
56-57 3 70-71 3
54-55 6 68-69 3
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Table IX. (continued) Distribution of the Raw Scores of
the Older and Younger Siblings in
The Detroit Primary Test.
Older Siblings Younger Siblings
Score Frequency Score Frequency
52-53 7 66-67 4
50-51 0 64-65 7
48-49 3 62-63 3
46-47 1 60-61 5
44-45 4 58-59 8
42-43 1 56-57 5
40-41 1 54-55 7
38-39 3 52-53 IE
36-37 £ 50-51 8
34-35 1 48-49 6
32-33 2 46-47 7
30-31 0 44-45 5
28-29 2 42-43 S
26-27 0 40-41 S
24-25 1 38-39 0
22-23 0 36-37 S
20-21
_ 1 34-35 4
32-33 0
30-31 1
122 122
Humber 122 number 122
Mean 63.8 Mean 64.2
Median 64 Median 59
1st Quartile 75 1st Cuartile 73
3rd Quartile 55 3rd Quartile 50
Q 10 Q 11.5
The range in the chronological ages of the elder sib-
lings at the time of the test was 51 months, from a C.A. of
77 to a C.A. of 128 with a mean C.A. of 98.8 months. The
range in C.A. of the younger was 59 months from 85 to 143
r
months, with a mean C. A. of 96.2. The greatest difference
In C. A. in any pair at the time of the test was 22 months.
The mental ages of the elder siblings showed a range of 53
months, from a M.A. of 76 months to a M.A. of 129 months with
a mean M.A. of 102.4 months. The M. A.'s of the younger
siblings showed a range of 62 months, from 81 to 143 months,
with a mean M.A. of 103.8. The greatest difference in M.A.
in any pair was found to be 48 months in favor of the younger
sibling.
Table X. Comparison of the Raw Scores of the Siblings
and the Superiority of the Mean Raw Score over
the Mean ITorm in the Detroit Primary Intelli-
gence Test.
Older
Siblings
Younger
number 122 122
Raw Score Range 21-99 30-113
Mean Raw Score 63.8 i-.99 64.2±l,03
S.D. of Raw Score 16.3 16,9
Mean Norm for C. A. 58.2^.79 53.8^.61
Mean Advance over Uorm 5.6^1.22 10.4^1.19
Advantage for Younger Siblings 4.8^1.7 Score points
The table shows
older siblings was 5.
that the mean raw score of 63.8 for the
6 points higher than the mean norm of
58.2 for their chronological ages. The younger group, with

a mean raw score of 64.2 points, showed an advance of 10.4
points over the mean norm of 53.8 for their chronological
ages. Therefore, the younger siblings showed a superiority
of 4.8 raw score points over their elder siblings. The prob-
able error of this difference, computed according to the
formula on page 27 is 1.7. Since the difference of 4.8 is
only 2.8 times its probable error, it does not have a high
degree of reliability. The chances that the difference is
significant are 97 in 100 S
Table XI. Comparison of the IQ's of the Older and
Younger Siblings and the Advance in Mental
Age Over Chronological Age in the Detroit
Primary Intelligence Test.
Older
Siblings
Younger
Number 122 122
IQ Range 73-132 67-153
Mean IQ 104|^i.76 107.7^.946
S.D. of IQ'S 12.3 15.5
Range in M. A. (months) 76-129 81-143
Mean M.A. (months) 102.4^j64 103.8^69
Range in 0. A. (months) 77-128 85-143
Mean C. A. (months) 98. 8-. 48 96.2^.378
Advance in M.A. over C.A. 3.6^.8 7.6^.78
Superiority of Younger in M.A. 4.0^1. 12 (months)
Superiority of Younger in Mean IQ 3.3±1.21
Correlation between the IQ»s of Siblings • 387i-.052
.4-
Prom Table XI, we find that the younger siblings showed
a greater range In IQ than did the older siblings, slnoe their
IQ's ranged from 67 to 153, while those of the older siblings
ranged from 73 to 132. The standard deviation of the IQ*s
of the younger siblings was 15.5, while that of the older
siblings was 12.3. This shows that again, as in the first
test, the younger siblings were more variable than the older
group* The mean M.A. of 102.4 of the older siblings showed
an advance of 3.6 months over their mean C.A. of 98.8 months,
while the mean M.A. of 103.8 of the younger siblings showed
an advance of 7.6 months over their mean C.A. of 96.2 months.
When the two differences are compared, we see that since the
younger siblings were 2.6 months younger in mean C.A. than
the older siblings, they were superior in mean M.A. by 4.0
months. This difference is 3.6 times its probable error of
1.12, so that the difference is not completely reliable,
statistically. The mean I.Q. of the older siblings was 104.4,
while that of the younger was 107.7, showing a superiority
for the younger siblings of 3.3^1.21 IQ points. The critical
ratio of this difference is 2.5, so the chances that this is
a significant difference are 95 in 100 I The correlation
between the IQ*s of the siblings was .387, which is not so
high as that which was found in the previous test.
Table ZII compares the mental ages of the siblings with
1. Grarrett jHenrj/ E« Statistics in Psychology and Education
.
Longmans, Green &; Company, 1937. P. 214.
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Vtheir ohronologioal ages according to their hlrth ordinal
numbers. The mean M. A. and the mean C. A. of all those pairs
of which the siblings were first-bom and second-bom children
were computed separately, then the mean M. A» and C.A. of
those pairs whose siblings were flrst-and third-bom was
1
found, and so on :iip to birth numbers ten and eleven*
In each case, the superiority or the inferiority of the
M. A. compared with the C, A» is expressed in months. The
table is read exactly like Table IV; (a) refers to the older
sibling, (b) refers to the younger sibling in each pair.
The last column gives the number of months of mental age,
disregarding algebraic signs, by which the younger siblings
are superior or inferior to their elder siblings.
1. Garrett, Henry E. op. oit. p. 214.

Table XII The Mental Ages of The Siblings Compared with
The Chronological Ages According to Birth
Ordinal number in The Detroit Primary
Intelligence Test,
Birth ' ' Mean ' Mean ' Gain' Mean ' Mean ' Gain 'Superio
or ' ity orOrders' IS ' C.A. ' M.A. ' or ' C.A. * M.A. '
'Loss ' » 1 Lo ss ' Inferio
1 1 » 1 1 ity of
1 t » 1 1 Yoiinge-
a ^' b ' ' a ' a
T "
T
' a * b '
1
b '
— -
-
1
b '
1' 2 » 55 1' 97.2 '104,2
f T
» 7.0' 94.9'
T
106.5'
1
11.6' 4.6
1' 3 » 11 '' 100.9 ' 99.0 » -1.9« 97.0' 97.7' .7' 2.6
1« 4 » 1 '' 104.0 ' 91.0 '-13. 0' 98.0' 127.0' 29.0' 42.0
2' 3 ' 21 ' 101.2 '103.0 ' 1.8' ' 96.0' 99.1' 3.1' 1.3
2' 4 ' 2 '' 98.0 '108.0 ' 10.0' 98.5' 104.0' 5.5' -4.5
4 » 10 '' 96.2 ' 96.4 ' .2' 99.2' 101.4' 2.2i 2.0
3' 5 » 2 '' 108.0 '102.5 » -5.5' 97.0' 101.5' 4.5» 10.0
3' 6 ' 1 ' 88.0 ' 92.0 ' 4.0' 95. 0» 112.0' 17.0' 13.0
3't 7 I 1 '' 118.0 '123.0 ' 5.0' 96. 0» 98.0' 2.0' -3.0
4' 5 ' 6 '' 98.8 ' 93.8 ' -5.0' 99.1' 97.8' -1.3» 3.7
4' 6 » 1 '' 107.0 '110.0 ' 3.0' 106.0' 91. 0» -15.0' -18.0
5' 6 ' 4 '' 00.5 '106.2 ' 5.7' 96.0* 98.2' 2,2» -3.5
5' 7 » 1 '' 103.0 ' 99.0 ' -4.0' 94. 0» 97. 0» 3.0' 7.0
6' 7 ' 2 '' 97.0 '115.0 ' 18.0' 95.0' 103.0' 8.0' -10.0
7'' 8 ' 1 '' 96.0 ' 90.0 ' -6.0' 104.0' 97.0' -7.0' -1.0
8' 9 » 1 '' 98.0 '101.0 ' 3.0' 98.0' 88.0' -^10.0' -13.0
10' 11 » 2 '' 103.0 » 96.0 ' -7.0' 96.0' 96.5' 0.0' 7.0
The data in the table shows that in every comparison wher*
there are more than six pairs, the younger siblings evidence
some degree of superiority over their elder siblings. In
birth orders 1 and 2, where the number of pairs is the great-
est, the younger siblings show the greatest degree of superior-
ity, namely, 4.6 months. In the 11 pairs of birth orders 1
and 3, the younger children show a net gain of 2.6 months over
their elder siblings. The younger children in birth orders
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2 and 3, where there are 21 pairs, show a superiority of 1#3
months* The gain for the younger siblings in birth orders
4 and 6, where there are 6 pairs, is 3. 7 months. In every
comparison where the younger siblings show inferiority to
the elder siblings, the number of pairs is less than four*
Examination of the second half of the table seems to indicate
that the later bom children in large families are somewhat
inferior to the preceding sibling, for, in all but one of
these seven comparisons, the younger siblings show a loss
in mean mental age* The findings in this respect agree with
those of the first test*
Table XIII shows the total number of points by which
the scores of the younger were superior to the scores of the
older siblings in relation to the differences in chronological
age between the siblings* As in the previous test, the
number of points of superiority or inferiority was determined
on the basis of the normal score for the chronological age
of each sibling. The differences were treated algebraically
in order to find the net advance of the scores of the younger
siblings over those of the older siblings* There were 43
pairs of siblings who were between one and two years apart in
chronological age* In these pairs the total number of points
by which the scores of the younger siblings exceeded the
scores of the older siblings was 412* The number of points
by which their scores were below the scores of the older
siblings was 219. Therefore, they made a net gain or advance

over the older siblings of 193 raw score points, and a mean
advance of 4,5 raw soore points. In 33 pairs where the age
difference was between 2 and 3 years, there was a net gain of
80 points, with a mean gain of 2.4 points for the younger
siblings. In 20 pairs where the age Interval was from 3 to 4
years, the net advance was 69 points, with a mean of 3.4.
In 14 pairs where the age difference was from 4 to 5 years,
the mean superiority of the younger siblings was 5.0 points.
Where the difference in age was 5 to 6 years in 6 pairs, the
mean gain was 18.6 points. In 4 pairs where the age interval
was from 6 to 7 years, the mean gain was 12.2 points.
Table XIII. Total Number of Points by Which the Scores
of the Younger Siblings Exceeded or Were
Exceeded by the Scores of the Older Siblings
Compared with the Age Differences Between
the Siblings in The Detroit Primary Intelli-
gence Test.
Age Difference 1-2 2-3 3-4 4-5 5-6 6-7
years years years years years yestrs
number 43 33 20 14 6 4
Points of 412
Superiority of
Younger Siblings
359 236 127 134 53
Points of 219
Inferiority of
Younger Siblings
279 167 56 22 4
Het Grain of 193
Younger Siblings
80 69 71 112 49
Mean Sain of
Younger Siblings 4.5 2.4 3.4 5.0 18.6 12.2
tV«3
Although in the Detroit Beginning First Grade Intelllgeno
Test there was the greatest gain where the age difference was
the smallest, in this test there seems to he the most gain
where the age difference is greatest.
As in the previous test, the IQ's of the siblings were
checked again in order to see how many of the younger sib-
lings were superior to the elder by at least five IQ points.
It was found that 59 or 48.3 per cent of the younger siblings
had IQ*s that were five or more points higher than those of
their elder siblings; 42 or 34.4 per cent of the older sib-
lings had IQ's which were five or more points higher than
those of the younger; in 21 pairs or 17.2 per cent there was
a difference of less than five points between the IQ's of the
siblings. The number of younger siblings whose IQ was super-
ior to that of their elder sibling by five or more points
exceeded by 13.9 per cent the number of older siblings whose
IQ's were superior to those of the younger by the same number
of points.
When the 122 pairs were separated into two groups, one
of which consisted of those pairs who differed more than a
year in chronological age at the time of the test, the other
consisting of those pairs itho differed less than a year, the
first group was found to contain 17 and the second group,
105 pairs. In all, but 11 of the 17 pairs, the older sibling
was older at the time of the test than the younger sibling.
Schcol cf Ediicaiion
Library
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The mean IQ of the older slhllngs in the first group was 93.4,
that of the younger 97,0 or 3.6 points higher. In the second
group, the mean IQ of the older siblings was 106 and that of
the younger 109, a superiority of 3 points. For the entire
group, the mean IQ of the older siblings was 104.4, and that
of the younger siblings, 107.7, a difference of 3.3 points.
Although there was a tendency for a lower IQ with the greater
difference in C.A. at the time of the test, the younger still
showed the same degree of superiority. In this respect, the
findings are opposed to those of Richardson. Table XIY shows
these findings.
Table XIV. Comparison of the iQ's of Siblings Whose C.A.
at the Time of the Test Differed More than
One Year with the IQ's of Siblings Whose C.A.
Differed Less than One Year at the Time of
The Detroit Primary Intelligence Test.
Age Difference
More
than
1 year
1 year
or less
Entire
Group
number 17 105 122
Mean IQ- Older Siblings 93.4 106
Mean IQ- Younger Siblings 97.0 109
Superiority of Younger 3.6
104.4
107.7
3.3*1.21'
Summary: Although the differences in favor of the younger
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Siblings were not so great In The Detroit Primary Intelligence
Test as in the previous one, the data support the findings of
the Detroit Beginning First Grade Intelligence Test in that
the younger siblings tend to be somewhat brighter than the
older siblings*
The Haggerty Intelligence Examination Delta 2
The records showed that 61 pairs of siblings had
taken this test» Of these pairs, 3£ had taken both the Detroit
Beginning First Grade Intelligence Test and the Detroit Primary
Intelligence Test; 7 pairs had taken the Detroit Beginning Firs?
Grade Intelligence Test, leaving 19 pairs who had taken only
the Haggerty Delta Examination. In 39 of the 61 pairs, the
younger child showed a superiority to the elder on the basis
of raw score points; in one pair the results were the same; in
21 pairs the younger sibling was inferior to the elder sibling
in raw score points. In 38 pairs the younger child was younger
at the time of the test than the older child had been, and in
23 pairs the younger child was older.
Table XV shows that the scores of the older sib-
lings ranged from 28 to 126 with a median of 83, and that the
scores of the younger siblings ranged from 23 to 144 with a
median of 85. Although more than half of the younger siblings
were younger than the elder at the time of the test, their
aggregate raw score was greater than that of the elder sib-
lings, and their mean score was higher, thus continuing the
•

trend of the earlier tests. The younger oontinued also to be
more varlahle than the elder as shown by the Q of 12.5 for
the older and 15 • 5 for the younger siblings* The deviations
of the scores from the norms for the chronological ages of
the siblings ranged, in the case of the elder, from a score
which was 45 points below the norm to one which was 51 points
above it, and in the case of the younger siblings, the devia-
tions ranged from a score which was 34 points below the norm
to one which was 57 points above it. Disregarding algebraic
signs, the mean of these deviations from the norm was 19.0
for the older, and 22.4 for the younger siblings. The range
in chronological age for the older siblings was 54 months,
from a C.A. of 106 months to a G. A. of 160 months, with a
mean C.A. of 137.5 months. The range in C. A. for the younger
was 60 months, from a C. A. of 105 months to a C. A. of 165
months, with a mean C. A. of 135.0. The greatest difference
in C.A. between the members of any pair at the time of taking
the test was 46 months. The mental ages of the older siblings
showed a range of 84 months, from a M. A. of 98 months to a
M. A. of 192 months, with a mean M. A. of 143.5. The younger
siblings showed a range in mental age of 109 months, from a
M. A. of 95 months to a M. A. of 204 months, with a mean M. A*
of 146.7 months.
Referring to Table XVI, we find that the mean raw score
of the older siblings was 80.6 and that the mean norm for
their chronological ages was 75.5. Therefore, the elder

Table XV. Distribution of the Raw Scores of the Older
and Younger Siblings in the Haggerty Intelli-
gence Examination Delta 2.
Older Siblings Younger Siblings
Soore Prequenoy Score Frequency
125-129 5 130-134 1
120-124 1 125-129 3
115-119 0 120-124 1
110-114 1 115-119 3
105-109 3 110-114 3
100-104 5 105-109 1
95-99 2 100-104 2
90-94 6 95-99 4
85^89 9 90-94 8
80-84 3 85-89 5
75-79 6 80-84 5
70-74 5 75-^79 4
65-69 5 70-74 2
60-64 0 65-69 4
55-59 2 60-64 6
50-54 4 55-59 3
45-49 3 50-54 0
40-44 0 45-49 3
35-59 1 40-44 0
30-34 1 35-39 2
25-29 1 30-34 0
25-29 0
20-24 1
61
Number 61 Number 61
Mean 80.6 Mean 83.7
Median 83 Median 85
1st Quartile 94 1st Quartile 98
3rd Quartile 69 3rd Quartile 67
Q 12.5 Q 15.5
II
siblings showed an advanoe of 5.1 points In raw score points
over their norm. The younger siblings, with a mean raw soore
of 83.7, and a mean norm of 73.1, showed an advanoe over the
mean norm for their chronological ages of 10.6 points. When
compared to their elder siblings, the superiority of the
younger siblings in raw score points thus amounts to 5.5
points. However, the probable error of this difference is
3«25 which results in a critical ratio of 1.36, so that we
cannot be sure that in another sampling we should obtain the
same difference in favor of the younger siblings.
Table ZVI. Comparison of the Haw Scores of The Siblings
and the Superiority of Mean Raw Score over
Mean Horm in the Haggerty Intelligence
Examination Delta 2.
Siblings
Older Younger
Humber 61 61
Raw Score Range 28-126 23-133
Mean Raw Score 80.6 il.95 83. 7i- 2.1
S.D. of Mean Raw Score 22.6 24.3
Mean Worm for C. A. 75.5 il.l8 73. li- .99
Advance of Mean Score over
Mean Uorm 5.1^ 2.27 10.6^2.31
Advantage for Younger Siblings 5.5^ 3.25 Raw ^core
Points
f-i ft ^
Table ZVII shows the comparison of the IQ^s of the
slhllngs and the advance In mental age over chronological
age. The mean IQ of the elder siblings was 104.8; that of
the younger, 108.9. The mean C. A. of the elder siblings
was 137.5 months; their mean M. A. was 143.5; they therefore
showed a gain of 6.0 months in mean mental age over mean
chronological age. The younger siblings, with a mean C. A«
of 135.0 months, and a mean M. A. of 146.7 months, showed an
advance of 11.7 months in mean mental age over their mean
chronological age» The difference in the number of months
of mental age by which each group of siblings was superior
to its mean chronological age was 5.7 in favor of the younger
siblings • The range in IQ and in mental age is a little
greater in the case of the younger than in that of the older
siblings, giving them a standard deviation of 18.2 as com-
pared with that of 16.9 for the elder siblings. The differ-
ence in IQ of 4.1 points between the elder and the younger
siblings is not quite two times its probable error of 2.24,
so again the difference has only a fair degree of reliability.
The correlation between the IC»s of the siblings was
.58^ .057, which is the average correlation found by most
investigators.
The mental ages were next compared with the chronological
ages according to birth order as in the two previous tests.
Table XVIII shows these comparisons. There were 28 pairs
whose members were first-and second-born children.

Table XVII. Comparison of the iQ's of the Older and
Younger Siblings and the Advance in Mental
over Chronological Age in The Haggerty
Intelligence Examination Delta 2.
Older
Siblings
Younger
Jliunber 61 61
IQ Range 71-143 78-147
Mean IQ 104.8^1.46 108.9^1.70
S.D. of IQ's 16.9 18.2
Hange in M.A. (months) 98-192 95-204
Mean M.A. (months) 143.5*1.94 146. 7^*2.07
Range in C.A. (months) 106-160 105-165
Mean C. A, (months) 137.5 ^1.157 135.0^.977
Advance in M.A. over G. A. 6.0^.2 11.7^2.2
Superiority of Younger in M. A. 5.7^4.84 (months)
Superiority of Younger in Mean IQ 4.1^2.24
Correlation between the IQ's of Siblings .58±- .057

Table XVIII, The Mental Ages of The Siblings Compared
with the Chronological Ages According to
Birth Ordinal Humber in The Ilaggerty In-
telligence Examination Delta 2.
Birth Mean Mean Gain Mean Mean Gain Super-
Order H C.A. M.A. or G.A. M.A* or iority
Loss Loss or
Infer-
iority
a B a a a 5 b b ~ of Ygr
1 2 28 138.0 149,2 11,2 131.6 153.3 21.7 10.513 5 136.8 133.0 -3.8 132.4 129.8 -2.6 l.£
2 3 13 134.4 139.6 5.2 139.1 147.8 8.7 3.5
2 4 2 152.0 145.5 -6.5 125.5 141.0 15.5 22.0
3 4 5 131.2 147.4 16.2 139.0 151.8 12.8 -3.4
4 5 2 149.0 122.5 -26.5 147.5 124.5 -23.0 3.5
5 6 2 148.0 151.0 3.0 127.5 118.5 -9.0 -12.0
The older siblings (a) showed an advance of 11.2 months in
mean mental age over their mean chronological age. The
younger siblings fb) showed an advance of 21.7 months in mean
mental age over their mean chronological age. The superiority
of the younger was, therefore, 10.5 months. In 13 pairs v^ere
the siblings were second-and third-bom children, the older
siblings showed an advance of 5.2 months in mean mental age
over their mean chronological age, while the younger siblings
showed and advance of 8.7 months, giving the younger a
superiority of 3.5 months. In the other comparisons the
number of pairs was 5 or less, which is too small a number
to be reliable, but when the total number of birth orders
is considered, we find that 5 out of the 7 comparisons show

a superiority for the younger, which is in accordance with
the results of the two previous tests. Again, in comparisons
of later-bom children, the younger does not show superiority*
When the scores of the younger siblings are compared
with those of the older siblings in relation to the number of
years of natal interval between the older and the younger
siblings, we find that there is a tendency in this test as
in the Detroit Primary Intelligence Test for a greater super-
iority where the natal interval is largest. This is shown
in Table ZIX. The number of pairs in each group, however,
is too small to give statistically reliable results.
The total number of points by which the scores of the
31 younger siblings who were from 1 to S years younger than
their elder siblings were superior to the scores of the
elder, was 274. The number of points by which their scores
were inferior to those of the elder siblings was 177; there-
fore, the net gain was 97 points, with a mean gain of 3.1
points. In the case of the 14 younger siblings who were
younger by from 2 to 3 years than their elder siblings, the
total number of points by which their scores were superior
was 174. The number of points by which they were inferior
was 132, giving them a net gain of 42, and a mean gain of
3.0 points. The 12 siblings who were from 3 to 4 years
younger than their elder siblings showed a net gain of 118
points and a mean gain of 9.9 points. The 3 siblings who

differed from their elder siblings from 4 to 5 years in natal
interval showed a mean gain of 15#1 points, and the one sib-
ling who was between 5 and 6 years younger than his elder
sibling showed a superiority of 56 points*
Table XIX. Total Number of Points by Which the Scores
of the Younger Siblings Were Superior or
Inferior to the Scores of the Older Siblings
in Comparison with the Age Difference between
the Siblings in The Haggerty Intelligence
Examination Delta 2.
Age Difference
1-2
years
2-3
years
3-4
years
4-5
years
5-6
years
dumber 31 14 12 3 1
Points of Superior-
ity of Younger Sib-
lings 274 174 174 46 56
Points of Inferior-
ity of Younger Sib-
lings 177 132 56 0 0
Uet Gain of Younger
Siblings 97 42 118 46 56
Mean Gain of Young-
er Siblings 3.1 3.0 9.9 15.1 56.0
5d
ad 6^
When the IQ'e were examined again for a superiority on th^
part of the younger sibling of 5 points or more, there were
found to be 31 or 50.8 per cent of younger siblings whose iQ's
surpassed those of their elder siblings by 5 or more points*
Of the older siblings, 19 or only 31.1 per cent surpassed
their younger siblings by 5 or more IQ points. There were 11
pairs, or 18«0 pei^cent whose IQ's differed by less than 5
points. The findings of this test support those of the previ-
ous tests, since 19.7 per cent more of the younger siblings
were superior to their elder siblings by 5 or more IQ points,
than elder siblings were superior to their younger siblings by
the same number of points.
This group showed the greatest range in age difference at
the time of taking the test, for there were 28 pairs whose
age at the time of taking the test differed by more than one
year. Of this group of 28 pairs, the older sibling in 18 pairc
was older at the time of the test than the youjager sibling was,
and in ten pairs the younger sibling was older than the elder
sibling at the time of the test* The mean IQ of the older sib-
lings in the group which differed more than a year at the time
of testing was found to be 97.4 : that of the younger, 104.4 •
For the group of 33 pairs who were within one year of the same
chronological age at the time of testing, the mean IQ of the
older siblings was 111#2 and of the younger 112.8 . For the
group as a whole, the mean IQ of the older siblings was 104

and for the younger siblings, 108. The younger siblings
showed the greatest superiority (7.0 IQ points) where the age
difference was more than one year, and very little superiority
(1.6 points) where there was a difference of one year or less.
At this age level, It would seem that when the siblings are
tested within a year of the same chronological age, that there
Is a tendency for the IQ»s of the siblings to be similar, with
the younger showing little superiority. This Is In agreement
with the findings of Richardson and Hsiao. However, since
this tendency Is In direct opposition to that shown In the
preceding two tests. It must be remembered that the number of
pairs of siblings in this test was Just half that of the pre-
vious tests.
Table Comparison of the iQ's of Siblings Whose C. A.
at the Time of the Test Differed More than One
Year with the IQ*s of Siblings Whose G. A. at
the Time of the Test Differed One Year or Less
in the Haggerty Intelligence Examination Delta
2.
Age Difference
More than One year Entire
one year or less Group
Number 28 33 61.
Mean IQ of Older Siblings 97.4 111.2 104.8
Mean IQ of Younger Siblings 104.4 112.8 108.9
Superiority of Younger 7^0 1^ 4.1^2.24
1 >fsie'j*.L;:
Summary: The findings in The Haggerty Intelligence Ex-
amination Delta 2 agree substantially with those reported
from the two previous tests. At this age level the younger
siblings continue to be superior to the older siblings in
raw score and in IQ.
Summary of the Three Tests
V/hen the results of the three tests were analyzed
as a whole, we find that there were 171 pairs of siblings
who took from one to three tests, which gave a total of 305
comparisons of older and younger siblings. This niimber was
made up as follows:
32 pairs took 3 tests r 96 comparisons
70 pairs took 2 tests = 140 comparisons
69 pairs took 1 test = 69 comparisons
In 183 comparisons, or 60.2 per cent of the total, the
younger of the pair was superior to his elder sibling on the
basis of raw score points; in five comparisons, or 1.6 per
cent, he was equal to his elder sibling; and in 117 compar-
isons, or 38.4 per cent, he was inferior to his elder sib-
ling. Table XZI shows these figures.
Table ZXI. Score of Younger Siblings Compared With
Score of Older Siblings In Each Test
Superior Sam e Inferior
Tfn. i TJn . %
Detroit First Grade 77 63.1 3 2.4 42 34.4 122
Detroit Primary 67 54.9 1 .8 U 44.2 122
Haggerty Delta 39 64.0 1 1.6 21 34.4 61
Total lei 60.
t
5 1.6 117 ^S.4 305
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In the Detroit Beginning First (Jrade Test, the advance
in mean M, A, over mean G. A. for the older siblings was
5.3 months, for the younger, 8.8 months* In the Detroit
Primary Test, the advance of mean IJ. A. over mean C. A. was
3.6 months for the older, and 7.6 months for the younger
siblings. In the Haggerty Delta Examination, the advance
was 6.0 months for the older, and 11.7 months for the
younger siblings. Since the number of pairs who took the
third test was one half the number who took each of the two
preceding tests, it was necessary to weight the means while
finding the average advance of mental over chronological
age. When this was done, the average advance in M. A. over
C.A. for the three tests was 4.76 months for the older sib-
lings, and 8.9 months for the younger siblings. This result-
ed in a difference in favor of the younger siblings of
4.14 months. The P. E. of this difference is 1.4 which
gives a critical ratio of E.9, so the difference has a
fair degree of reliability.
Table XXII. The Average Advance in Mean M. A. Over Mean
C.A. of the Older and Younger Siblings in the
Three Tests.
Advance in Mean M.A. over Mean C .A.
llo. Older Younger V/.M.
Detroit First Grade 122 5.3<6$ mo .10.
6
8.8*. G mo . 17.6
Detroit Primary 122 S.6=fc.lS mo . 7.2 7,6*.76no . 15.
S
Haggerty Delta 61 6.0*2.2 mo. 6.0 11 . 7*2 . 2rao . 11.7
Average Advance 5)23.8 5)44.5
4.76*a.03mo. 8.9^.9^
Superiority of Younger 4.14=^^1.4 months (W.M.=.V/eighting Means )
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V/hen the mean IQ of the older and younger sihlings of
the 171 pairs was computed, the mean IQ of the older siblings
was 105.2, with a range In IQ from 71.0 to 143.5. The mean
IQ of the younger siblings was 109.4, and the lQ*s ranged
from 72.8 to 153.2. The standard deviation of the IQ*s of
the older siblings was 13.7, while that of the younger sib-
lings was 15.9. The difference between the two means was
4.2 points in favor of the younger siblings. The probable
error of this difference is *1.1; therefore, since the dif-
ference is 3.8 times the P. E. , it may be said to be almost
completely reliable. Table XXIII shows the mean IQ's of the
siblings in each test and in the tests taken as a whole.
Table XXIII. The Mean IQ of the Older and Younger
Siblings in Each Test and in The Three
Tests as a Whole.
Mean IQ
Ho. Older Younger Difference
Detroit First Grade 122 107. 6t. 84 112o3±^.90 4.7*1.2
Detroit Primary 122 104.4*. 76 107.7t.94 3.3*1.2
Haggerty Delta 61 104.8^ .46 108.9^1.70 4.1*2.24
Combined Tests 171 105.2^. 71 109.4±'.82 4.2*1.1
It may be stated that in computing the mean IQ of the
171 pairs of siblings for the tests as a whole, the mean
IQ*s of three tests were used, in some cases; in others, the
mean IQ*s of two tests were used, and in the remainder, the
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IQ from one test only was used. While this procedure may be
questioned as to Its statistical reliability, nevertheless,
the results are consistent with those found from the individ-
ual tests where one IQ only was used. There is almost exact-
ly the same difference in IQ in favor of the younger sib-
lings. To check further on the reliability of the mean IQ
of the combined tests, the mean IQ of each test was weighted
and the average IQ of the three tests was found. The average
IQ differed by only .5 of a point in the case of the older
siblings, and by only .3 of a point in that of the younger
siblings, from the mean IQ of the combined tests.
Table ZXIV shows the number and per cent of older and
younger siblings who were superior to the other siblings by
five or more IQ points in each test, and the number and per
cent of pairs in which there was less than 5 points differ-
ence in IQ.
Table ZZIV. Per Cent of Older and Younger Siblings
Who Were Superior to the Other Sibling
by 5 or More IQ Points.
Superior by 5
or more
IQ points
Difference of
less than 5
points in IQ
Younger
Detroit First Grade E7
(22.1%)
62
(50.8^)
33
(27.0%)
Detroit Primary 42
(34.4fo)
59
(48.35^)
21
(I7.2fi)
Haggerty Delta 19
(31.1^)
31
(50.8<o)
11
(18.0^)

The table is read as follows: In the Detroit Beginning
First Grade Test, 27 of the older siblings, or 22.1 per cent,
were superior to the younger siblings by 5 or more IQ points.
On the other hand, 62 of the younger, or 50 .8 per cent, were
superior to their older siblings by 6 or more points. There-
fore, 28.7 per cent more of the younger siblings were superio
to their elder siblings than elder were to the younger sib-
lings. There were 33 pairs, or 27.0 per cent, in which the
IQ difference was less than 5 points. In the Detroit Pri-
mary Test, 34.4 per cent of the older, and 48.3 per cent
of the younger, were superior to the other member of the
pair by 5 or more points. 13.9 per cent more of the younger
showed this superiority to the elder than older did to the
younger. 21 pairs, or 17.2 per cent, showed a difference
in IQ of less than 5 points. In the Haggerty Delta Test,
31.1 per cent of the older, and 50.8 per cent of the younger,
showed a superiority of 5 or more points in IQ. The number
of younger who showed this superiority exceeded by 19.7
per cent the number of older siblings. There were 11 pairs,
or 18.0 per cent, where the difference was less than 5
points.
The conclusion to be drawn from this summary is that
in raw score, in mean IQ, and in per cent superior by 5
5 or more points in IQ, the younger siblings are superior
to the older siblings in each of the three tests.
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Chapter III
Discussion
Position In Family and IQ
Constancy of the IQ's of
Older and Younger Siblings
The Influence of Sex on the
Differences between Siblings
Size of Family and Its Relations to the
Intelligence of Its Members

Position in Family and IQ
The data and tables presented thus far indicate that
there is some measure of superiority for the younger child,
for, hoth in raw score points, and in mean IQ, the younger
excelled the older sihlings, and in the number who showed
a superiority of 5 or more points, the per cent of younger
was much larger than the number of older siblings who
showed the same superiority. At three age levels, this same
superiority was found, which would tend to disprove Richard-
son's and Hsiao's contention that the superiority of the
younger was due to the difficulty of the tests at higher
age levels.
Since, in many cases in the preceding data the scores
of the same child were used more than once, the data was
analyzed still further to eliminate this* There were 32
pairs of siblings who had taken three tests. The younger
in 24 pairs did better than his elder sibling in the first
test which was administered when the siblings were 5 or 6
years old. Of these 24, 17 also excelled their elder sib-
lings in the second test given at approximately the age
of 8 years. In the third test, given at the age of 11 or
ll-l", 13 of the same 17 showed a superiority over the elder
sibling. Therefore, 70 per cent of the younger siblings
who showed superiority in the first test, maintained this
superiority in the two subsequent tests.
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There were 70 other pairs who took two tests. In the
first test, the younger child in 42 pairs showed a superiority
in IQ over the older sibling. In the second test, 23 of the
same 42 younger siblings, or 54,7 per cent, were superior to
the older siblings. This seems to indicate that if the
younger child shows superiority in one test, he will probably
do as well, or better than the elder in later tests.
Table XXY. Comparison of the lQ*s of 70 Pairs of
Siblings Who Took Two Tests.
Test Mean IQ Mean IQ
Older Younger Difference
Detroit First Grade 107 110 3
Detroit Primary 105 106 1
The table shows that there was a difference of 3 points
in favor of the younger sibling between the mean IQ of the
older and younger siblings in the Detroit First Grade Test,
In the Detroit Primary Test there was a difference of but one
point between the IQ*s which is too small to be considered.
Table xr7III shows the difference in IQ of the 32 pairs of
siblings who took three tests. The mean IQ of the older in
the Detroit First Grade Test was 106; that of the younger,
114, a difference of 8 points in favor of the younger sibling.
In the second test, the Detroit Primary Test, the mean IQ

of the older siblings was 102; that of the younger, 108, a
difference of 6 points in favor of the yoimger siblings.
In the third test, the mean IQ of the older siblings was
106; that of the younger, 110, a superiority of 4 points for
the younger siblings.
Table XXVI. Comparison of the IQ^s of 32 Pairs of
Siblings Who Took Three Tests.
Mean IQ
Test Older Younger Difference
Detroit First Srade 106 114 8
Detroit Primary 102 108 6
Haggerty Delta 106 110 4
When the IQ*s of all the siblings are tabulated accord-
ing to birth order, the second place seems to be the favored
position. One factor which produces this superiority may no
doubt be the large number of families with two or three chil-
dren in which the younger child shows superiority. If an
equal number of large families could have been included,
there might be some difference in the results. Table XXYII
shows the IQ's according to birth position from the first
to the eleventh born child. Although there are some irreg-
ularities, the table shows the tendency for a steady de-
crease in IQ in the children from small to large families.

The 93 ohildren who were first-born had a mean IQ of 106.7;
that of the 103 seoond-bom children was 111.6. In birth
order 3, the mean IQ of the 68 children was 106.4, while
that of the 31 children who were fourth in the family was
104.6. 18 children who were fifth bom had a mean IQ of
105.7, but the 11 children who were sixth in the family had
a mean IQ of 110.3. The number of cases in the remainder
of the table are too small to produce reliable results, but
they do show a drop in IQ in every case. Since the earlier
born siblings in these larger families had passed through
the school before the testing program was in effect, it was
not possible to compare the IQ's of these siblings with
those of the later bom, in order to see whAher there was
a superiority in the intelligence of the younger, even
though this intelligence is lower than the average.
Table XZVII. The Mean IQ's of the Entire Group of
Siblings According to Position in
Family
Birth Order number Mean IQ
1 93 106.7
2 103 111.6
3 68 106.4
4 31 102.7
5 18 110.3
6 11 102.1
7 7 96.0
8 2 89.5
9 2 91.3
10 2 89.5
11 3 90.2
•^0
V.
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Prom the data presented, it seems reasonable to con-
clude that at least in this group, position in the family
does have some influence on the siblings. The younger sib-
lings show a consistent tendency to be superior to the older
siblings at each of the three age levels. Even though the
differences do not always have complete statistical reliabil-
ity, they do show a significant trend.
In order to compare the findings in this study with
those of Grace Arthur on the basis of superiority of the
younger in children of foreign bom parents, but not in those
of American bom parents, the siblings were divided into two
groups. In one group was placed all those pairs with names
of foreign extraction (mostly Italian), and in the other all
those whose names were of Anglo-Saxon origin. Ho careful
check was made to find out whether the parents were American
or foreign bom; but the background of the majority of the
pairs was known, so that the groups may be considered to be
fairly accurate. Table ZXVIII shows the results.
Table XXVIII Comparison of the IQ's of Siblings
of Foreign and American Parentage
Mean IQ
01 flftr
American 49 113.5 117.3 3.8
Foreign 73 103.7 109.4 5.7
Difference 9.8 7.9

In 49 pairs of siblings of American parentage, the mean
IQ of the older siblings was 113.5, that of the younger,
117.3, a difference in favor of the younger of 3.8 points.
In 73 pairs of siblings of foreign parentage, the mean IQ
of the older children was 103.7, that of the younger, 109.4,
a difference in favor of the younger of 5.7 points. It
apparently made no difference in this group whether the
siblings were of foreign or of American parentage- the
younger showed superiority over the older siblings. This
superiority was, however, more marked in the case of the
children of foreign parents than in those of American parent-
age. In this respect, the results are in partial agreement
with those of Arthur.
The mean IQ of the older siblings of American parentage
was 9.8 points higher than the mean IQ of the older siblings
of foreign parentage^ the mean IQ of the younger siblings
of American parentage was 7.9 points higher than that of
the younger siblings of foreign parentage. This substantial
difference in mean IQ between the two groups may be account-
ed for by two factors. The IQ has been considered by some
investigators to be a rough index of the social status of
the family. Jones and Saunders found a close association
1
between social origin and intelligence. Dexter' s studies
showed a close correlation with the results of the Army
2
studies- "Like father like son."
1. D.Caradog Jones and A.M.Carr-Saunders, "The Relation be-
tween Intelligence and Social Status among Orphan Children",
The British Journal of Psychology . Yol.XVII (Oct .1926 )pp343-64.
Smily Smith Dexter, "The Relation between Occupation of
Parent and Intelligence of Children," School and Society
,
Vol.XYIlf June 2, 1923) pp. 612-614.
^0 tiiffS"
Collins, and Haggerty and Nash'^ also found that the
fathers' occupation afforded a rough indication of the in-
telligence of the children.
Sirkin found a rise of mean intelligence score with a
rise in social level among the elementary school children
3
in Charkow, Russia.
On the other hand, Ileff asserts that it has not definite
ly "been proved that the social status of the parents has
anything to do with differences in the native endowment of
children, and that standard intelligence tests are inadequate
4
instruments for measuring the native ability of children.
In this study, however, the majority of the children
of foreign parents were from homes that would be considered
lower in social status than those from which the majority of
children came of American parentage. Whether this fact in-
fluenced the native ability of the children cajinot be an-
swered, but it did affect the scores the children made on
the intelligence tests.
1, J.E. Collins, "The Intelligence of School Children and
Paternal Occupation", Journal of Educational Research, ZVII,
(March, 1928) ,pp«157-16^^
2o M.E.Haggerty, and Harry B. Nash, "Mental Capacity of
Children and Paternal Occupation", The Journal of Educational
Psychology , ZV (December, 19S4) ,pp.559-572.
3. M.Sirkin, "The Relation between Intelligence, Age, and
Home Environment of Elementary School Pupils", School and
Society
,
XXX(Augiist 31, 1929), pp. 304-308.
4. ',7alter Jleff, "Socioeconomic Status and Intelligence; A
Critical Survey," The Psychological Bull e tin ,XXXV( December.
1938), pp. 727-757.

The second factor which may have Influenced the scores
was the linguistic handicap from which the foreign group
suffered^ That this factor is important in group intelli-
gence tests has "been shown by investigators* Colvin and
Allen found that when a group of 50 Italians and 50 American
children of the same school status were tested by the Stan-
ford-Binet test, the groups were about equal, but when given
a group intelligence test, the Italian group suffered, in-
dicating that the linguistic factor was more important in
1
the latter test.
The greater superiority evidenced by the younger sib-
lings in the group of foreign-bom parentage may tentatively
be accounted for by the improved social status of the family,
to the greater familiarity with the English language, and
to the wider cultural opportunities which would be open to
them than to the older siblings. Freeman concludes that, in
general, the character of the home affects the child* s in-
telligence to a marked degree.
1# Stephen S. Colvin, and Richard D. Allen, "Mental Tests
and Linguistic Ability," The Journal of Educational Psychol
ogy
,
XIV, (January, 1923), pp.l-HO.
2. Frank S. Freeman, "Intelligence Tests and the Uature-
Ilurture Controversy", School and Society
,
ZXZfDecember SI,
1929), pp. 830-836.

Constancy of the IQ*s of the Older and Younger Siblings
"The use of IQ scores rests on the assumption that
variability in terms of IQ remains approximately constant
from age to age,,.Only to the extent that this assumption
is true does the IQ score have consistent meaning, as other-
wise a given IQ at one age might he equivalent to a much
1
higher or lower IQ at another age,"
Numerous studies have been made of the constancy of the
IQ, and nearly all have pointed to the fact that it remains
relatively constant from one test to the next, regardless of
the time interval between tests. Freeman says:
"7/hen tested again, individuals tend to
maintain their relative positions. The chances
that the IQ will vary by 10 points are 1 in 5,
by 15 points, 1 in 20; 50fo of the cases will
vary by 5 points or less in either direction. "2
Hildreth examined the test records of 441 Lincoln
School children who had taken more than one test and found
the median change in IQ was .96. The limits of the middle
50 per cent of variation was between -3.60 and 5.71 points.
She points out that large deviations in individual cases may
be expected to occur, but that variations of more than 15
3
points will be infrequent.
1 Lewis M. Terman, op. oit.
, p. 38, 39.
2» Frank S. Freeman, op. cit ., p. 245.
3» Sertrude Hildreth, "Stanford-Binet Retests of 441 School
Children," The Pedagogical Seminary and Journal of Senetic
Psychology
, XZXIII (September ,1926) , pp. 365-584.
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Leunson found no significant changes in the lQ*s of
^
children who participated in a rich, vital school curriculum.
(Jray and Marsden found the central tendency of change
In terms of IQ to he 0.0 points, and the middle bOfjc of the
changes to lie between the limits of 5.1 decrease and 6.0
increase, when he tested from 50 to 100 children after 1, 2,
or 3 years.
Honzik found the IQ to be constant for the period of
21 months to 5 years, but concludes that mental constancy
appears to be markedly dependent on both the ages of the
3
children and the interval between tests.
When 50 high school senior^ were given two tests at in-
tervals ranging from 6 months to 1 year 11 months, Broom
4
found no appreciable change in IQ.
O^Ueill found greater variation in the IQ than that
usually found. Twice as many of the children he tested
varied more than 5 points as remained constant within 5 points.
1. Edna S. Lamson, "To What Extent are Intelligence Quotients
Increased by Children Who Participate in a Rich, Vital School
Curriculum?", The Journal of Educational Psychology
,
XXIX,
(January, 1938)
, pp. 67-70.
2« P.L. Gray, and R.E. Marsden, "The Constancy of the Intelli-
gence Quotient- Further Results," The British Journal of
Psychology
,
XV (October, 1924), pp. 169-173.
3» Marjorie Pyles Honzik, "The Constancy of Mental Test Per-
formance during the PreSchool Period," The Psychological
Bulletin
, ZXXIV (October, 1937), p. 554.
4. Eustace Broom, "Constancy of the I.Q.", School and Society
.
XXV (March 5, 1927), pp. 295-296.
i: ti»
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He ooncludes that fluctuation in IQ is dependent upon a
oom"blnatlon of causes, among which are physical and psycho-
logical ahnormalities, as well as age and test defects.
Cattell*s findings were contrary to those of Terman
and others, in that she found a definite tendency for the
pupils of high intelligence to gain, and for those of low
intelligence to lose in IQ as they hecame older. She ex-
amined the records of 1183 pupils for whom there were two or
more IQ*s obtained from the Stanford-Binet Test.
In the present study there were 32 pairs of siblings
for whom there were three IQ^s, and 70 other pairs for
whom there were two iQ's. When the first and second iQ's
of the 102 pairsf70 pairs and 32 pairs), were compared, there
was a mean difference of 8.5 points between the IQ^s of the
older siblings, and a mean difference of 10.0 points between
the IQ's of the younger siblings. The mean difference be-
tween the second and third IQ was 10.0 points for the older,
and 8.6 points for the younger siblings in the 32 pairs
who had taken three tests. ?/hen the first and third IQ's
of the same pairs were compared, the mean difference for the
older was 9.8 points, and for the younger, 10.1 points.
1. H.O. O^Ueill, "Variations in the Intelligence Quotient of
105 Children," Child Development
.
VIII, (December, 1937)
, pp.
357-363.
2. Psyche Cattell, "Constant Changes in the Stanford-Binet
IQ," The Journal of Educational Psychology
.
XXII (October,
1931), pp. 544-550.
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In two of the three oomparisons the younger children showed
the most variation, and in one comparison, the older were
more variable. Table XXIX shows this data.
Table XXIX. The Constancy of the IQ Differences of
The Older eoid Younger Siblings.
Mean Difference
Comparison Older Younger
1st and 2nd 10. 102fr)airs) 8.5 10.0
2nd and 3rd IQ 32(T)airs) 10.0 8.6
1st and 3rd IQ 32(pairs) 9.8 10.1
When the IQ*s of the 102 pairs for whom there were two
IQ*s were examined for the extent of variation, it was found
that 42, or 41 per cent of the IQ*s of the older siblings
varied less than 5 points, and 35, or 34 per cent of the
younger siblings varied less than 5 points; 25 of the older
siblings, or 24 per cent, varied between 5 and 10 points in
IQ; 28 of the younger, or 27 per cent, varied between 5 and
10 points; 35 or 34 per cent of the older, and 39, or 38
per cent of the younger had IQ*s that varied more than 10
points. When the IQ's of the 32 pairs who had taken three
tests were compared, 31 per cent of the older, and 37 per
cent of the younger, had variations in IQ of less than 5
points between the second and third IQ; 34 per cent of both
older and younger siblings had IQ variations of from 5 to
1(
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10 points; and 34 per cent of the older, and 28 per cent of
younger had a variation in IQ of more than 10 points. Between
the first IQ, obtained when the children were 5 or 6 years of
age, and the third, obtained approximately 5 years later, the
IQ^s of 25 per oent of both older and younger siblings re-
mained constant within 5 points; 25 per oent of the older,
and 28 per oent of the younger had an IQ variation between
6 and 10 points; and 43 per cent of the older, and 46 per
oent of the yotinger showed a difference in IQ of more than
10 points. The younger siblings thus showed a little more
variation in IQ than did the older siblings. These variations
are shown in the following table.
Table ZXX. The Variation in IQ of the Older and
Younger Siblings in the Three Tests.
Variation in IQ
Comparison Less than
5 5-10
More than
10
1st and 2nd iq
Older 42
41^C
§5
24^
35
34^
102
Younger 35
34^
28
27^
3^
38-^
102
2nd and 3rd IQ
Older 16
31^
11 11
Z4r/o
32
Yoimger It
3rfo
11
34^ 28^^ 32
1st sind 3rd IQ
Older 10
32;^
8
25^:b
14
43^ 32
Younger S
25;^
5
2^
15'
46fo 32
cc
It Is quite evident from this table that the IQ's, as
oomputed from these tests, do not show the average 5 point
variation claimed by most psychologists, but instead showed
an average variation of 8 to 10 points. In the comparison
of the first and second IQ*fe of 102 pairs of siblings, 58
per cent of the older, and 65 per cent of the younger, showed a
variation in IQ of more than 5 points, and in the comparison
of the second and third IQ»s of 32 pairs of siblings, 68 per
cent of the older, and 62 per cent of the younger, varied
more than 5 points in IQ« The criticism may be made that
these IQ's were obtained from different tests and that there-
fore the IQ's are not comparable, but, on the other hand,
these IQ's are the ones which the schools are using to meas-
ure and classify their pupil s»
The fact that there are such variations in IQ from the
use of these tests, indicates the necessity for using caution
in interpreting the IQ as the sole criterion of a child's
intelligence.

Sex Differences
Prom early days women have been considered to be in-
ferior to men in intellect, for, in comparison to the number
of famous men, the number of famous women is very small.
That this minority which has existed in the past was due in
part to the lack of educational opportunities afforded women,
cannot be questioned; whether it is true now, or will con-
tinue to be true in the future, remains a debated question.
Trow says:
"In the past men have not allowed women to have the
advantages of education and then have concluded that
they were not so intelligent. Where equal educational
opportunities have been provided, however, the women,
on the average, have shown as much native ability as
their brothers, and intelligence tests tell the same
story." ^
"In conclusion, it may be said that intellectual
differences between boys and girls in school, if they
exist at all are negligible." ^
Freeman takes the same view. He says:
"Later studies show differences so small and overlap-
ping so great as to demonstrate close similarity of
the sexes in the investigated aspects of mentality,
and to show that sex can at most account for but a very
small part of individual differences." ^
1 William Clark Trow, Introduction to Educational Ps^oholog;
2 Ibid., p. 146.
3 Frank S. Freeman, Individual Differences, p. 194.

Stroud quotes an extensive work in the field of sex
dlfferenoes by Pyle whioh showed that the girls were generally
1
superior to the boys in intelligence test performance*
Whipple found that the girls' median score exceeded that
of the boys in four cities where every 11-year old pupil was
tested. In an investigation of two thousand pupils in another
city, the average of the girls was superior to that of the
2
boys at every age and at every grade.
Huestis and Otto found the greatest difference in means
in favor of the girls in the brother and sister pairs, and
3
a lower correlation than in like sex pairs.
Table UXI shows the difference which was found in this
investigation between the mean IQ of the boys and that of
the girls in each test and in the tests as a whole.
The table shows that there were small differences in
mean IQ between girls and boys. Two of the differences
were in favor of the girls, and one was in favor of the boys.
1 James Bart Stroud, op. cit«
, p. 174.
2 Guy lA, tipple, "Sex Differences in Intelligence Test
Scores in the Elementary School", Journal of Educational
Research , ZV (February, 1927)
,
pp. 111-117.
3 H.R. Huestis and T.P. Otto, "The Grades of Related Stud-
ents", The Journal of Heredity
, XVIII (May, 1927) pp. 225-226.

Table XXXI. Comparison of the Mean IQ*s of the Boys
and Girls in Each Test and in the Tests
Combine d.
Detroit
First Grade
Detroit
Primary
Haggerty
Delta
Mean TQ Mean iq Mean
Boys 108.9 103.9 107.2
Girls 110.5 107.3 105.6
Difference 1.6 3.4 1.6
In the Detroit Beginning ^'irst Grade Test, the mean IQ
of the "boys was 108.9; that of the girls 110.5, giving an ad-
vantage to the girls of 1.6 points. In the Detroit Primary
Test the difference was greater, the mean IQ of the girls
being 107.3, while that of the boys was 103.7. This gave an
advantage of 3.4 IQ points to the girls. In the Haggerty
Delta Examination, it was the boys who excelled. Their IQ
was 107.2, while that of the girls was 105.6, which resulted
in a superiority of 1.6 points. This difference in favor of
the boys may be due to the fact that the number of pairs who
took the Haggerty Delta Test was just half the number who
took each of the other two tests.
The question more specifically in this study is whether
sex exerts any influence on differences found between older
and younger siblings. In order to answer this qaestion, the
T
sibling pairs were divided into the four possible combinations
of girl-girl, boy-boy, girl-boy, and boy-girl. The IQ's of
each oomblnatlon were studied for the per cent of older and
younger siblings who were superior to the other sibling by 5
or more IQ points.
Table XXXII. IQ Differences Between The Siblings in
Relation to Sex
Sibllnff Pairs
Girl
Girl
B6y
Boy
Girl
Boy
Boy"
Gin
Detroit First Grade
Older superior by
5 or more points 29.0^
7
26.9^
4
15.47^
4
10.2^
Younger superior by
5 or more points
14
45.1^
16
61.5fo 34.6^ 51.5^
Less than 5 points
difference
8
.
25.8)b
3 13 11
28.2^!-
To tal 31 26 26 39
Detroit Primary
Older superior by
5 or more points
15
46.85^
9
31.0^
11
46.0^^
6
16.65^
Younger superior by
5 or more points
10
31.2)^
14
48.2^
9
37.55^
S5
64.0^^
Less than 5 points
difference 21.8^
6
20.7^
4
16.6^
7
19.45^
Total 3S S$ §4 36
naggerty Delta
Older superior by
5 or more points
6
35.3%
3
£7.25^
S
37.5^
5
22.7^
Younger superior by
5 or more points
9
52. 9^
6
54.5^
4
50.0^
10
45.4^
Less than 5 points
difference
2
11.7^
2
18.1^
1
12. 5^
7
31.8^;^
Total 1"^ 11 6 22
Combined Tests
Older superior by
5 or more points
lb
34.8^
7 .
18.4^
12
.
34. 3f. 12.7%
Younger superior by
5 or more points
16
37.2^^ 57.9^
12
34.3^
-^1
56.3^^
Less than 5 points
difference 27. 9f:
9
,
11
,31.45' 30.9^y^
Total 4?f 38 35 55
\0'
, - - - • -
•
.
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Table XXXII shows that In the Detroit Beginning First
Grade Test, there were 31 pairs of siblings who were sisters.
Comparing the IQ*s we find that in 9 of these pairs, or 29.0
per cent, the older sister had an IQ which was 5 or more points
higher than that of the younger sister, hut that 14 of the
younger, or 45.1 per cent, had IQ*s which were 5 or more points
higher than those of the older sisters. There were 8 pairs,
or 25.8 per cent, in which the IQ's differed less than 5 points
In the same test there were 26 pairs of brothers. The older
brother in 7 pairs, or 26.9 per cent, had iQ's which were
superior by 5 or more points to those of the younger brothers,
but the younger in 16 pairs, or 61.5 per cent had IQ*s super-
ior to their older brothers by the same emount. There were
3 pairs, or 11.5 per cent in which the IQ difference was
less than 5 points. In the 26 pairs of brother and sister,
where the girl was the elder child, the girl was superior in
4 pairs, or 15.4 per cent, and the boy, who was the younger
child, was superior in 9 pairs or 34.6 per cent* There was
less than 5 points difference in IQ in 13 pairs, or 50 per
cent. In the 39 pairs of sisters and brothers in which the
boy was the elder child, the boy in 4 pairs, or 10.2 per cent
had the superior IQ, and the girl, the younger, had a superior
IQ in 24 pairs or 61.5 per cent. In 11 pairs, or 28 per cent,
there was a difference of less than 5 points.
7.rixoq- ft-
01 {,
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In the Detroit Primary Test, there were 32 pairs of
sisters. The older sister was superior by 5 or more IQ points
in 15 pairs, or 46.8 per cent. The younger sister was super-
ior "by the same criterion in only 10 pairs, or 31.2 per cent.
There were 7 pairs or 21.8 per cent in which the IQ's differed
less than 5 points. In the 29 pairs of brothers, the older
was superior in 9 pairs, or 31 per cent, and the younger in
14 pairs, or 28.2 per cent. In 6 pairs or 20.7 per cent, the
difference was less than 5 points. There were E4 pairs of
the girl-boy combination, and here the older sibling, who
was the girl, was superior in 11 of the pairs, or 45 per
cent. The younger, the boy, was superior in only 9 pairs
or 37.5 per cent. There were 4 pairs or 16 per cent, where
the difference between IQ's was less than 5 points. In the
36 pairs of boy-girl combination, the boy, who was the elder
sibling, was superior in IQ in 6 pairs, or 16.6 per cent,
and the younger, the girl, was superior in 23 pairs, or 64
per cent. In 7 pairs, or 19.4 per cent, the difference was
less than 5 points.
In the Haggerty Delta Examination, there were 17 pairs of
sibling sisters. The older in 6 pairs, or 35.3 percent had
IQ's higher than those of the younger by 5 or more points. The
younger in 9 pairs, or 52.9 per cent had higher IQ's. There
were less than 5 points difference in 2 pairs, or 11.7 per cent,
The older in 3 pairs, or 27.2 per cent had the higher IQ's
and the younger in 6 pairs, or 54.5 per cent. In 2 pairs, or
88
-.1 T
or 18.1 per oent the difference was less thaui 5 points.
There were 8 pairs of brothers and sisters, in which the
girl was the elder. Here the girl was superior in 3 pairs,
or 37.5 per cent, and the younger, the boy, in 4 pairs, or
50 per cent. In 1 pair, or 12.5 per cent, the difference
was less than 5 points. There were 22 pairs of the boy-
girl combination where the boy was the elder sibling. In
5 pairs, or 22.7 per cent, the older was superior; in 10
pairs, or 45.4 per cent, the younger, the girl, was superior.
There were 7 pairs, or 31.8 per cent in which the IQ differ-
ence was less than 5 points.
When the tests were taken as a whole, we find that of
the 171 pairs of siblings who were being compared, there
were 43 pairs of girls. The elder in 15 pairs, or 34.8 per
cent were superior by 5 or more points; the younger in 16
pairs, or 37.2 per cent were superior. There was less than
5 points difference in 12 pairs or 27.9 per oent. There
were 38 pairs of brothers; the older was superior in 7 pairs,
or 18.4 per cent; the younger in 22 pairs, or 57.9 per cent.
There was a difference of less than 5 points in 39 pairs,
or 23.7 per cent. There were 35 pairs of brothers and sis-
ters where the girl was the elder sibling. The elder was
superior in 12 pairs, or 34.3 per cent, and the younger was
also superior in 12 pairs, or 34.3 per cent. In 11 pairs,
or 31.4 per cent, the difference was less than 5 points.

There were 55 pairs of brothers and sisters In which the
boy was the elder sibling. In 7 pairs, or 12#7 per cent,
the boy was superior, and In 31 pairs, or 56.3 per cent,
the girl, the younger, was superior by 5 or more points.
In 17 pairs, or 30.9 per cent, the difference was less than
5 points.
The results of this data are irregular and conflicting.
In two of the three tests, the younger siblings of the girl-
girl combination showed a higher percentage of IQ's superior
by 5 or more points, but in the Detroit Primary Test, it was
the older siblings who were superior, and when all the tests
were taken together, there was almost no difference between
the siblings. In the girl-boy combination, the same results
were true; the younger were somewhat superior in two tests,
the older were superior in one, and in the combined tests,
the per cents were equal. It would seem that here the
tendency for girls to do better than boys in intelligence
tests, and the tendency for the younger to be brighter than
the older children were in conflict, and so equalized the
results. There was a decided advantage for the younger
siblings in both the boy-boy combination, and the boy-
girl combination in each test sind in the combined tests,
for in each case the percentage of younger siblings with
the higher IQ*s are from one and a half to six times the
per cent of older siblings who were superior. It would
t^0 «:r:l.^i..
OlT
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seem that when the older ohild. is a "boy, he suffers in com-
parison with the younger ohild whether a boy or girl, hut
that when the older child is a girl, she suffers less in
comparison with a younger child. The greatest difference
in favor of the younger sibling is when the older is a
boy and the younger is a girl.

Size of Family and its Relation to the Intelligence
of its Members
Many investigators have studied this question and, in
general, the consensus of opinion is that size of family
hears an inverse relationship to intelligence,
Locke and Goldstein found a negative relation between
intelligence and size of family; namely, a general trend for
1
larger families to be of inferior intelligence
•
Chapman and Wiggins also found that large families were
apt to be of inferior intelligence as shown by a correlation
2
of -.33 ^.024 between these two variables.
Lentz found a marked inverse relation between size of
family and IQ as determined by group tests of intelligence
3
administered to 4330 oases.
Sutherland found a noticeable tendency for mean IQ to
4
decrease with increase in the number of children.
1 Korman Locke, and Hyman Goldstein, op. cit.
, p. 94.
2 J.Crosby Chapman, and D.M.Wiggins, op. cit ., p. 419.
3 Theodore Lentz, Jr. ."Relation of IQ to Size of Family",
The Journal of Educational Psychology, XVIII (October, 19E7 )
,
pp. 486-496.
4 H.E.G. Sutherland, "The Relationship between IQ and Size
of Family", The Journal of Educational Psychology. XX, (Feb-
ruary, 1929)
, pp. 81-90.
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Dawson found a slight relationship between the intellir^r^
;
genoe of the children and the size of the families to which
1
they belonged.
Terman found that the highest IQ*s came from the small-
2
est families.
Pearson takes a different view. He says:
"It has been asserted that a large family reduces
the intelligence of its members. But we believe that
all such statements are misinterpretations of the ob-
served facts, namely, that the children in the poorer
class schools have worse intelligence and that they
come from the larger families. The simple explanation
lies, we hold, in the recognition that the more in-
telligent parents have fewer children, that these
children, owing to inheritance, are more intelligent,
and will be found in the better class schools." ^
It is not the purpose of this study to go deeply into
this subject, for, since no only children are included, and
but two siblings from each of the families represented, re-
gardless of size, the results can only indicate a general
trend or tendency.
1 Shepherd Dawson, "Intelligence and Fertility," The British
Journal of Psychology , XXIII (July, 193£), pp.42-5T^
2 Lewis M. Terman, op. cit.
,
p. 117.
3 Karl Pearson, and Margaret Moul, op. cit.
, p. 114.

The mean IQ of the siblings in all the two children
families was found, then that of all the three childre^i fam
ilies, and so on up to the largest family of fourteen chil-
dren. The results are shown in Tahle ZXXIII.
Table XXZIII. The Mean iQ's of Siblings According to
Size of Family.
Size of Family Mean IQ Humber
2 113.7 68
3 110.9 92
4 106.8 68
5 99.9 40
6" 101.7 34
7 100.8 12
8 96.2 14
9 96.8 6
10 0
11 89.6 4
12 87.5 2
13 0
14 97.0 2
The table shows, with slight irregularities, a steadily
decreasing IQ as the number of children increase. The 68
children, representing 34 families of two children each, had
a mean IQ of 113.7. The 92 children from 46 families of
three children, had a mean IQ of 110.9. The 68 children
from the four sibling families had a mean IQ of 106.8.
The mean IQ of the siblings from five sibling families was
99.9, and that of the six children families, 101.7. If we
except this last case and also the last in which the two

95
children representing one family of 14 siblings had a mean
IQ of 97.0, we can see a re^lar decrease In IQ from 113.7
to 87«5. Although the number of cases at the lower end of
the table is much smaller than the number of cases at the
top. It Is fair to assume that these families at the end
are as much a random sampling as are those at the top, and
that If the number of cases were equal, the results would
not be appreciably changed. Table XX7II shows the same trend.
When the mean IQ of all first bom Is computed, then that of
all second bom, and so forth down to the eleventh born,
there is the same tendency (with some slight fluctuation)
for a decreasing IQ from the first to the eleventh born sib-
lings. The same trend Is also shown in the data from Table
lY referred to previously on page 32 where a comparison
between the upper and lower halves of the table is made.
The lower half is obviously represents children from larger
families and in these the younger do not surpass the elder
siblings. If, as usually supposed, a better environment,
evidenced by improved home conditions, explains the superior-
ity of the younger siblings, then in larger families, the
home environment does not Improve between the birth of the
later-bom siblings.
Keeping in mind the limitations of this study, we find
that the results are in agreement with those found by the
majority of previous investigators, namely, that the children
from small families are apparently brighter than those from
large families.
ro
Chapter IV
Summary
Conclusion

Summary
For this group of 171 pairs of si'blings whose records
were studied
»
position in family did seem to influence the
scores made "by these children in group intelligence tests.
In the Detroit Beginning First (Jrade Intelligence Test, in
the Detroit Primary Intelligence Test, and in the Haggerty
Intelligence Examination Delta 2, the younger siblings in-
dividually, and as a group, did "better than the older sib-
lings. As evidence is presented, the fact that the younger
siblings in 54 per cent of the pairs in the Detroit Primary
Test, 63 per cent in the Detroit Beginning First Grade Test,
and 64 per cent in the Haggerty Delta Test had higher scores
than the elder siblings according to their chronological ages.
Even though more than 60 per cent of the younger siblings in
each test were younger at the time of the test than their
elder siblings had been, their superiority amounted to from
3.5 to 5«5 raw score points. The average advance in mean
mental age over mean chronological age was 4.14 months greater
for the younger than for the older sibling.
The mean IQ of the younger group as a whole was higher
in each test than that of the older siblings. This superiority
amounted to 4.2 IQ points. While the differences were not
always of the required degree for complete reliability, they
did range from fair reliability to complete reliability, and
were sufficient to show a trend v^fcich is significant.
Bt - OOf''
In eaoh test a greater percentage of younger than older
siblings showed a superiority in IQ over the other member of
the pair which was 5 or more points. In the Detroit First
Grade Test, 28 per cent more of the younger siblings showed
this superiority than did older siblings; in the Detroit
Primary Test, 14 per cent more younger showed superiority,
and in the Haggerty Delta, 19 per cent more younger than older
had IQ's 5 or more points higher.
The second place seemed to be the favored position,
especially in families of two or three children. The mean
IQ of all second bom children was 111, while that of all
first and third bom was 106. In large families there was
apparently less advantage for the later born siblings, and
adjacent siblings in the lower end of these families showed
slight irregular gains or losses. There seemed to be no con-
sistent relation between the amount of natal interval and size
of differences between siblings.
The differences found between siblings in the first test
at the ages of 5-6 are maintained as the siblings advance to
higher age levels. At the succeeding age levels of 7-8, and
11-12, the younger siblings continued to show superiority over
their older siblings, thus opposing the conclusions of Richard-
son that the superiority of the younger is due to test defects
at higher age levels. Of the 32 pairs who took three tests, 70
per cent of the younger siblings who showed superiority in the

first test maintained this superiority in the two subsequent
tests. Of the 70 other pairs who took only two tests, 54 per
cent of the younger who showed superiority in the first test
also showed superiority in the second. When the siblings
were divided into two groups according to their ages at the
time of the test, the younger siblings showed superiority, no
matter what the age difference was, in two out of the three
tests, and in the tests as a whole. In the Haggerty Delta
test, the difference in mean IQ between the older and the
younger siblings was 7 points for the group whose members
differed more than a year in chronological age at the time of
the test, but only one point for the group whose members were
within one year of the same chronological age at the time of
the test. This would seem to answer the contention of Hsiao
that the superiority of the younger was due to age differences
between the siblings at 13ie time of the test.
The younger siblings in those families of foreign parent-
age showed superiority to their elder siblings as did the
younger siblings of American parentage, but to a greater
degree.
The constancy of the IQ that is generally found with
individual intelligence tests was not found in these group
intelligence tests. '.Thile the average variation in IQ is
usually considered to be constant at 5 points, in these tests
the average variation was 8-10 points. More than 50 per cent
of both older amd younger siblings showed a variation In IQ

of more than 5 points. The younger siblings were slightly
more variable than the older.
In regard to sex differences, there was a slight advan-
tage in mean IQ for the girls. There was the least difference
in the number of younger siblings who were superior to the
elder siblings in the pairs whose members were sisters, and
the greatest difference in the pairs of unlike sex, when the
older was the boy and the younger, the girl. Sex seems to
have some slight influence on the intelligence of siblings.
The findings in relation to intelligence and size of
family were in agreement with those found by other investi-
gators. There was a steady decrease in mean IQ from small
to large families. The mean IQ for 2 sibling families was
113, while that of 8 sibling families was 96. The same trend
was found when the mean IQ of all siblings according to birth
order was found. Apparently there is a relationship between
the size of the family and the intelligence of its members.

Conclusions
The results of this study indioate the following
tentative conclusions:
1. There was a relationship hetween position in family
and the scores achieved hy 171 pairs of siblings in three
group intelligence tests. The scores of the younger sib-
lings, especially in smaller families, showed a superiority
of several points over the scores of the older siblings.
The second place was the favored birth position.
2. The younger siblings had IQ*s which, on the average
were 4 points higher than the iQ's of the older siblings.
3. The differences found to exist between the IQ*s
of siblings at the first age level remained relatively con-
stant when the siblings were tested at a second and a third
higher age level.
4. The IQ's of the younger siblings were slightly more
variable than the IQ's of the older siblings.
5. The scores of the girls were slightly superior to
those of the boys. The greatest difference in IQ in favor
of the younger sibling was in those pairs in which the
older member was a boy and the younger member was a girl.
6o Size of family had an inverse relationship to the
intelligence of its members. Children from the smaller
families were apparently brighter than those from the
larger families.

The data from this study adds support to the findings
of those psychologists who believe that the later-bom
siblings are superior. to the first-born, and that Intelli-
genoe is affected by Lirth order.
fL
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Raw Scores Obtained by the Older and Younger Siblings
Detroit Beginning First Grade Test
108
Older Siblings Younger Siblings
'2 Too 35 32 48 30 36 37 19
52 36 51 41 45 48 41
4 1 36 33 24 47 27 47 48
CD 48 22 53 42 35 39 20
oy 24 32 35 27 37 31 47
4 38 39 33 40 43 43 37
OO A A44 24 40 49 45 26 48
ol 40 46 43 14 40 29 41
55 46 44 22 30 41 26 41
52 42 40 29 25 15 33 43
33 43 35 36 34 30 34 35
/I c4d 14 43 31 44 31 29 45
37 47 29 29 39 57 45 35
32 24 37 25 39 48 51 37
19 43 38 44 36 37 40 40
29 31 41 44 43 40 45 28
36 53 42 50 45 45 18 18
24 54 26 28 39 36 39 48
21 16 31 36 26 49 46 44
49 40 35 49 32 32 39 49
43 26 44 38 oo oo ^ O
50 41 35 43 35 22 19 44
45 41 18 49 32 36 17 50
31 38 38 33 20 39 39 41
19 30 31 17 51 32 33 43
24 37 11 37 29 41 30 42
44 51 17 36 28 47 29 47
18 46 25 41 18 47 39 31
18 42 54 49 35 21 18 31
36 32 22 48 46 38 37 35
31 44
15 49
4431 Aggregate Raw Score 4474
122) 4431 ( 36.31 Mean 122) 4474 ( 36. 67 Me

109
Chronological Ages of the Siblings in "bhe Detroit
Beginning First Grade Test
(months)
Older Siblings Younger Siblings
ano / 67 74 66 72 bo b / 70
f O 72 70 68 bO bo / u 75
"70. 66 69 74 76 b4 "71 76
bo 75 81 74 d4 D 0 •71 76
74 76 75 75 oO •7 0 65
DO 68 77 75 65 75 by 74
75 78 66 67 75 bb 75
oU 75 74 70 •7 T 17 •7 81
f u 77 79 75 •7 'Z iC7b / "71 82
t'J 70 85 70 64 17 "7 "71 67
QOO 72 76 71 •7 A('4 bb "71< J. 76
r y 90 77 65 0
1
ol 17 A/4 •70 64
17 /I/ 4: 75 77 74 'nr\fU by ^•7 67
1
75 74 64 69 m/
1
^^1OX 76
1
171 75 76 76 71 bo 0 c, 62
1
75 78 75 by 17 04t 74
"70 67 76 75 17 17 R/O 0 0 71
'7/1 76 78 67 17 0/ <C 7 1 O^i 65
rtri
I I 71 72 72 75 71
•7 Pi
1 u 74
!
17 0 72 64 "7 c;/ 0 7? 74 65 74
Q17 75 78 68 72 66 77 65
>7 D 71 78 75 ftp 72 71
74 85 96 74 74 75 74 80
70 77 /4 1 0 71 70 75 76
7? 67 75 68 77 72 71 74
87 90 74 75 74 67 72 74
71 74 75 72 71 68 72
70 71 72 88 74 72 65 72
75 78 64 80 70 72 78 70
75 65 64 75 72 65 67 72
77 68
72 64
9052 8657
122) 9052 ( 74.19 122) 8657 (
70.95
Mean 74.19 months Mean C.A.
70.95 month s
1
I)
r
Norms
Normsl Score according to the C.A. Detroit First Grade
Older Siblings
44 31 30 20
30 36 27 33
35 42 32 30
21 33 30 32
39 34 24 24
22 34 29 29
39 31 22 32
37 33 30 25
27 35 31 32
27 33 25 31
32 35 30 30
32 29 30 25
24 20 34 32
33 53 47 30
28 31 30 45
29 32 30 37
30 31 31 30
28 30 29 34
40 36 20 27
34 31 20 35
24 36 22 29
47 28 25 29
28 31 31 35
28 36 31
35 31 30 3782
21 34 30
31 29 22
24 44 27
26 35 30
38 31 27
33 27 28
34 29 21
35 44 31
31,
122) 3782
566
122
122
Mean norm
31.
Younger Siblings
29 31 29 22
37 39 31 30
33 37 27 28
20 32 29 24
32 30 21 28
18 30 25 27
28 24 20 24
28 34 24 28
30 22 27 17
20 31 30 20
39 26 33 17
24 28 33 20
33 21 18 27
20 28 31 21
24 32 32 34
33 28 38 29
17 28 31 31
31 31 22 30
28 38 17 28
33 27 30 29
31 26 27 25
51 28 29 21
21 26 24 35
28 30 28
37 29 29 3405
33 30 29
31 29 21
31 29 24
29 26 27
29 31 28
27 28 28
29 34 29
25 31 26
122y~34d50~r 27.9
244
965
854
1110
1096

Mental Ages of the Siblings in the Detroit
Beginning First Grade Test
(months
)
Older Siblings
90 86 79 58
60 72 67 62
90 80 65 68
67 81 92 97
86 84 86 66
74 85 93 91
96 86 88 94
97 62 74 67
62 85 64 96
83 74 67 78
69 69 87 76
84 74 63 83
84 78 63 86
81 87 79 66
75 78 78 72
80 76 92 79
94 85 92 74
89 90 80 72
85 79 92 68
75 82 62 87
75 90 79 87
79 98 91 93
76 74 67 71
66 96 81 79
75 95 67 92
83 76 83 81
57 89 89 76
89 80 85 79
87 75 63 81
83 64 81 97qo
78 72 74
Younger Siblings
7n O 1 cU C "7O i
P\A Q y 1 POo<c
O<o ^p1 o POo<c
oc PA P o •70/ y
P R •7/1 Pf^OO
"7 Qnyu P«OO PPOO
•7 A/ 'it oy P Oo«;
"7/1 oy
^p
1 O oy •7 R
fin P"? "7 A ppoo
fid £7 C. rjry1 1 7P( o
Ort •7/ O •7 O 1 O
QT •7/1 D &OO A/1O'i
Drt QQ y 0 Q/1y^t
QD y X poo •7 O
Rn pn ppoo T\I X
Qlyj. oo Q O DO
ppoo DO 170/ O
/y oooy 89
84 92 82 79
78 75 73 76
88 79 84 70
78 66 90 78
80 79 85 80
83 82 70 86
71 75 83 88
63 84 92 83
91 90 60 84
87 90 73 61
92 65 68 972B
86 81 77
122) 9700 ( 79.50
Mean M.A. 79.50 months
122) 9726 ( 79.73
Mean M.A. 79.73 months
It
1,1^,^3 Detroit Beginning First Grade Test
Older Siblings
98.7
82.1
115.3
103.0
104.8
112.1
117.0
121.2
88.5
118.5
94.5
106.3
113.5
102.5
102.8
108.1
118.9
120.2
110.3
104.1
86.2
101.2
102.7
94. 2
104.1
94.2
91.7
127.1
116.0
113.7
115.4
119.4
109.0
109.5
109.4
123.5
116.4
94.5
96.1
86.6
119.1
106.8
101.3
113.3
134.3
103.9
115.4
125.0
134.2
104.2
115.6
123.3
113.4
98.8
112.6
105.6
82.0
110.7
106.7
95.7
94.2
113.5
113.1
120.7
112.8
100.0
81.0
78.8
114.4
81.8
81.8
106.7
102.6
117.9
103.8
116.6
93.0
126.5
90.6
112.1
118.6
114.8
85.1
111.1
115.6
90.6
93.9
100.0
131.0
89.1
124.6
128.7
101.5
137.1
106.8
108.5
115.8
132.3
89.1
112.6
103.9
101.3
96.0
101.4
120.8
116.0
136.7
94.6
106.7
126.0
119.1
114.6
126.0
86.3
77.5
109.5
102.6
121.4
117.9
129.1
102.7
79.4
13135.5
Younger
97.2
80.0
81.5
128.1
101.3
115.8
107.4
115.4
86.3
125.0
86.4
103.7
130.0
92.7
126.7
115.9
124.6
116.6
115.0
119.3
108. 3
127.5
105.4
112.6
107.7
95.9
87.5
122.9
124.2
127.7
132.3
127.9
145.3
125.3
122.8
116.4
118.4
97.3
117.4
105.4
116.0
Siblings
113.5
89.0
110.4
130. 2
142.1
119.4
109.2
141.9
106.7
129.6
115.3
106.7
89.1
121.5
115.9
93.7
110.5
121.6
121.6
90.2
112.5
114.2
126.3
132.3
110.8
90.2
107.5
92.0
98.6
94.5
113.4
100.0
109.0
118.9
136. 2
116.9
135.3
88.7
109.3
125.3
11^,4
98.6
127. 2
145.1
116.4
100.0
115.2
137.3
84.5
101.3
94.4
118.4
129.8
117.0
115.4
111.2
119.4
127.5
124.2
94.5
105.0
123.9
109.8
107.1
95.5
132.3
116.1
110.9
101.6
121.8
127.1
121.1
98.7
97. 2
105.4
109.5
121.0
122. 2
122.0
129. 2
78. 2
13771.0
No. 122
Mean I.Q. 107.06
Difference Between Mean I.Q. 's -
No. 122
Mean I.Q. 112.3
4.7

IQ's According to Sex in the Detroit
Beginning First Grade Test
Boys
I/O 1 4.P
O X XU 3/ 1 1 QXX7
IDA 1 HPXUC 1 PAxco
1 DQXU 1/ 1 OAXU4
j-JL C 1 PI 1 1 AXXl)
117JL X 1 XX 1 1 PA
X c± 1 PQX Ci7 IIPxx<c
OQ 1 ppX c c 7ftf o
1 OP 1 n7
liftxxo 1 PQXC<7 fliOX
7Q 11XX «7
^ o Q4.•7^ 1 1 Axxo
XXX OD 1 '5?A
X C ( 1 OfiXv o IIP
Xxu 11 ''^ 1 PI
xox 1 7nxou 1 n A
PQ 1 OPXU £ 11 AXXU
X CO 1 Oftxuo ftpo<s
1 pnXcU 1 1 nXXU
1 1 Axxo 1 PI
XUD 1 1 nXXU Q A
T 1 Q 1 A/lxU* 1 on
1 P7 OD yu
TIPXXfc 1 OQxUO OX
Q Ay ft 1 P7 Q P
96 105 81
123 94 102
101 104 118
120 107 116
116 116 126
95 119 88
136 109 112
106 123 118
121 116 125
126 118 115
101 96
86 86 1^639
113 106
134 101
116)12639 ( 108.9
Girls
Qft
•7 O 1 nixux Qft 9ft
Q7 1 1 QX X t' QA ftQ
ftpO c 114.XX*! 1 OAXUD 1 OA
1 1 Axxo 1 ?7xc r 1 onXUU XXtJ
77 117XX 1 X X c
1 Pft Q 7 1 09X\J i> 1 ?0
1 1 AXX«J IDAX\J o 1 0*^ 114
1 07XU 1 1 PIX cx 9''5 14147X^X* f
X XiJ 1 ?? 1 35
ft5 7fi 90
1 4.A 1 1 "J?xxc XU7
1 1 Axxo 1 P7XCi 1 1 PPxcc
•7C 1 4.A 1 09
1 onxuu 1 DQXU 7 116xxo
1 "^7X C/ 1 1 fDH 94
ftilOtt TOPXU <c 97
1 P4. QP 117XX r
1 D1xux 1 PAXCU 1 OA
1 r>ixux 1 1 AXXO 1 1 QXX7
liftxxo liftXXO 1 1 Axxo
XO f 1 PAX Cx xx<?
117XX 1 1 1 Axxc 1 PQ
1 OftxUO 1 1 QXXl7 xxo
1 1 A 1 r^ixux 1 OAXUOHAXXO 1 OPXUC Q %
111XXX IIPxxc 1 1 oX XU
1 '^9xoc QA Q4.
ftQ0«7 Q A xxo
124 91 114
103 87 89
101 127 110
105 122 130
109 116 103
107 124 115
132 132 109
94 127 134
116 125 141
110 132 106
126 100 123
110 115
90
114
128) 14147 ( 110,5
rr
Superiority or Inferiority of the Scores of the
YoungeiSiblings Compared with the Differences in
C.A. between the Youmger and Older Siblings
The Detroit Beginning First Grade Test
114
1-2 Years Difference
in C.A.
2-3 Years Difference
in C.A.
Points Below Points Above Points Below Points Above
Score of Scores of Scores of Scores of
Elder Sibs Elder Sibs Elder Sibs Elder Sibs
6 7 12 2 9 11 3
8 3 15 8 6 5 12
4 11 4 3 18 18 17
4 18 12 3 1 14 16
1 2 10 2 108 3 4
1 3 8 8 5 5
5 10 3 2 6 11
8 2 6 17 23 2
7 2 18 1 16 28
2 16 5 28 2 16
46 1 168 6
11
2
225
No. of Cases 31
Net Gain 168 - 46 = 122
Mean Gain 3.9
No. of Cases 37
Net Gain 225 - 108 » 117
Mean Gain 3.2
IL
115
Superiority or Inferiority of the Scores of the
Younger Siblings Compared with the Differences in
C.A. Between the Younger and Older Siblings
The Detroit Beginning First Grade Test
5-4 Years Difference
in C.A.
4-5 Years Difference
in C.A.
Points Below Points Above Points Below Points Above
Scores of Scores of Scores of Scores of
Elder Sibs Elder Sibs Elder Sibs Elder Sibs
2 5 11 10 25
10 11 17 2 8
11 10 6 3 0
2 2 3 4 2
3 0 21 16 4
17 11 11 4 19
25 0 7 3 8
10 10 5 42 18
SO 9 3 8412 11
163
No. of Cases 28
Net Gain 163-80 =
Mean Gain 2.96
83
No. of Cases 15
Net Gain 84 - 42 = 42
Mean Gain 2.8
5-6 Years Difference
in C.A.
Points Below Scores
1
5
2
6
4
18
Points Atoo¥e Scores
3
1
24
20
48
No. of Cases 9
Net Gain 48 - 18 = 30
Mean Gain 3.3

Raw Scores ObtRined by the Older and Younger Siblings
in the Detroit Primary Test
Older Siblings Younger Siblings
59 69 65 72 58 73 46 87
92 65 79 72 40 93 76 82
42 45 63 83 62 97 56 63
74 65 64 63 70 46 41 57
68 75 68 61 80 68 77 52
71 94 63 56 57 84 72 64
77 53 54 56 73 67 46 59
24 . 83 29 77 80 80 35 81
33 70 52 55 44 45 54 59
99 52 49 63 111 67 69 30
80 76 75 59 75 76 92 55
68 61 77 60 83 64 61 78
53 55 52 63 40 46 55 72
69 45 41 63 67 61 107 48
55 84 80 74 29 85 66 62
93 64 59 83 82 74 87 98
83 78 75 61 60 64 65 65
65 60 21 55 30 52 65 80
45 38 63 82 64 60 70 52
52 46 37 85 87 80 45 43
29 72 62 71 49 61 40 48
73 64 45 86 75 59" 35 55
61 49 32 35 89 47 37 58
52 82 82 49 60 113 75 52
93 67 63 94 56 56 54 55
60 71 59 55 56 63 68 57
38 64 70 59 43 45 72 59
36 73 71 39 53 73 73 35
99 80 91 89 78 81 90 65
65 74 57 7788 69 72 71 783462 66 60 60 56 75
No. 122 No. 122
122) 7788 ( 63.8 122) 7834 r 64.2
732 732
468 514
365 488
1020 260
976 244
Mean 63.8 Mean 64.2
tL
Chronological Ages of the Older and Younger Siblings
in the Detroit Primary Test
Older Siblings
100 96 y o
103 107 lUU
91 92 QP,
99 97 xuu y o
95 98 y 1 o /
91 102 QQ yo
92 101 QQ yo
95 77 Q7 lUU
99 93 QR Q7y <
94 87 DObo
101 95 Q'^ lUU
107 90 Q7 y D
105 101JL. w -L, Qft 1U4
100 118 Qfi oy
126 91 yo
100 112 Q7 yu
97 97 QA yo
103 115 QOy
93 128 97 90
100 99 102 96
109 102 101 123
114 97 95 117
107 107 99 96
96 100 104 101
105 89 99 96
97 94 101 93
98 91 98 88
107 100 114 89
104 80 90 102
102 110 96 1206594 101 99
122) 12065 ( 98.8
1098
1085
976
1090
976
Younger Siblings
99 94 98 91
,94 92 88 94
99 92 101 94
95 94 98 94
94 100 104 95
93 90 97 93
96 103 94 90
112 95 89 96
99 93 91 96
92 96 94 95
85 110 90 94
86 92 92 99
104 86 93 99
89 107 96 92
93 100 99 90
93 93 99 97
95 92 92 103
111 96 100 91
91 96 100 94
93 118 92 90
lUb 104 103 101
90 94 92 112
97 1 Dfix\j\j Q1 QAJ70
96 97 1 DP
Q6 Qfi QA QS
96 Q R Q'^
Q7 QAy^ Q117 ±
QP Q7 Qy o
95 91 95 126
108 91 96 11740
105 93 91
122) 11740 ( 96. 2
1098
760
732
280
244
Mean G.A. 98.8 (months) Mean C.A. 96.2 (months)
I
Norms According to G.A. 's of the Older and Younger
Siblings in the Detroit Primary Test
Older Siblings Younger Siblings
75 65 63 63 65 62 44 50
83 45 53 50 47 80 47 59
72 59 60 53 45 57 49 52
53 52 55 39 57 63 53 50
69 45 59 57 50 52 59 49
55 47 59 57 52 49 59 53
57 52 55 60 50 45 47 80
72 59 52 55 60 49 60 59
67 50 53 40 52 96 60 47
63 62 49 60 53 88 47 35
50 72 55 53 45 67 69 37
53 69 57 67 45 50 50 67
72 60 53 42 50 70 47 42
47 96 62 57 50 55 47 49
55 80 55 44 50 63 50 49
57 55 50 53 53 47 60 52
63 49 83 47 49 55 44 79
62 60 55 44 44 55 65 45
22 59 63 53 53 45 52 49
49 63 62 93 53 45 49
39 55 52 87 52 49 53
A A44
52 72 59 53 50 57 77 55
44 60 67 62 59 40 47 53
62 42 59 53 59 62 37 53
88 50 62 49 47 57 72 53
45 45 57 40 44 67 60 52
80 60 83 42 55 55 49 47
55 27 44 63 65 50 47 52
85 77 53 59 45 42 53 73
98 62 59 7106 50 45 53 6569
60 57 53 44 50 59
122) 7106 ( 58.2
610
1006
976
300
244
122) 6569 ( 53.8
610
469
566
1030
976
Mean Norm 58.2 Mean Norm 53.8
cIf
Mental Ages of the Older and Younger Siblings in the
_ Detroit Primary Test
>^ ' ' " - .- ' _________
Older Siblings Younger O -L U J. J-Ii^o
M.A. 's (months) M.A. 's ( months
)
101 100 100 122 100 98 119 101
105 103 107 89 114 87 100 97
103 111 107 109 123 110 98 137
91 102 114 105 127 96 98 104
103 103 102 107 92 89 90 117
109 105 91 110 105 110 96 103
124 102 98 78 115 107 111 10.5
96 97 98 84 104 92 105 106
114 81 110 129 112 85 82 91
106 95 97 112 91 99 97 88
95 93 102 105 104 88 111 85
108 109 99 96 110 101 107 86
101 110 104 105 103 106 93 109
97 95 102 97 92 112 101 97
91 89 102 123 101 98 128 105
115 112 109 114 115 108 103 107
103 99 114 103 109 112 112 108
111 109 101 91 105 90 95 120
100 76 97 95 95 141 90 107
87 102 113 81 100 109 93 109
92 86 115 108 112 114 97 117
107 101 107 101 101 88 99 113
103 91 116 95 99 104 95 102
93 83 85 123 92 81 97 96
113 113 93 100 143 113 98 95
104 90 124 87 98 100 99 103
107 99 97 86 102 82 85 yy
103 106 99 129 91 103 103 113
xUO 107 87 103 108 117 97 99
112 121 119 113 93 105
109 98 99 12494 107 109 122 1266
L22) 12494 (
122
294
244
102.4 122) 12667
122
467
366
(103.8
500 1060
488 976
Mean M.A 102.4 Mean M.A. 103.8

120
I.Q. 's of the Older and Younger Siblings in the
Detroit Primary Test
01^er Si"blings Younger bioiings
95.0 126, 5 93.0 62.2 153. 2 86.5
91.1 119. 3 119. 5 100.9 128. 2 107.3
112. 2 109.1 105.0 129.7 132.5 97.0
102.0 89.7 110.
9
95.2 84.6 123.9
95. 3 114 .
9
104. 5 100.0 116.7 135.1
100.
7
100 .
1
87 . 2 142.7 87.0 131. 6
119.9 125. 2 104. 6 113.0 121. 5 97.8
108. 3 111. 9 107.4 120.6 105. 2 110.
5
109.9 101.4 128. 106.1 73.8 122. 3
95. 2 118. 84. 5 113.1 113.1 104.0
92.8 112.8 126.0
_L. rL> • w 116.4 125.6 117.8
85.
0
93.0 110.1 97.8 87.7 94.7
103. 113. 95.
8
89.7 121.1 114. 2
89.0 112. 5 132.
1
96.5 122. 6 121.0
86.8 94. 0 105. 85.1 104.1 117. 2
115.7 104. 3 113. 2 111.2 102.0 116. 6
92.0 109. 2 100. 0 93.2 102.0 98.
9
100.
1
77. 2 89. 6 108.2 94.7 104.
1
107 5 88. 7 104.
5
113.8 104. 3 117.8
110.0 1 1? . 4 107 .
0
121.3 116.8 107.4
127.9 97. 107. 2 131.6 60.4 100.0
102. 114 . 3 89.
4
113.8 120.8 92.8
1 07 3 99. 7 126. 121.1 109. 5 155.4
110 8 94 1 1 06. 127.3 107.4 108.
8
109.0 1 OP. 0 118.8 121.5 78.1 105.
118.0 96.5 1 07 . ? 106.2 103.1 68.3
1 00 4. 114.7 117 . 3 98.9 120. 6 116. 6
1 04 7 103.
9
124.4 95.9 116.3 120. 2
. u 1 07 1 111.4 111.9 96.9 118.8
Do »
u
1 1 Q 1 81 . 3 99.0 100.0 97.0
1 1 "2, 7J. X O . 1 1 P3 1 8ft. 0 113.0 142. 2 77.6
95.1 106.6 115.6 107 .
6
100.0 112.2
103.0 97.2 101.0 9 / . b 117 .
6
96.0
90.2 120.0 107 . 3 100.0 102.1 93.6
107.4 113. 2 112.9 93.6 93.7 112. 9
83.0 100.8 115.9 102.0 84.5 117.5
113.7 114.6 108.9 138.6 105.4 98.9
100.0 85.6 79.4 119.1 115.1 67.4
110.0 73.1 12740.9 105.3 89.7 13144.8
112.3 110.2 112.5 97.0
74.3 100.2 100.0 105.3
80.0 96.5 90.0 107.6
122) 12740.9 ( 104.4 122) 13144.8 ( 107.7
Mean I.Q. 104.4 Mean I 107.7
I

IQ's According To Sex In the Detroit
Primary Test
Boys iris
100 98 111 90 93 111
93 100 118 107 100 100
83 106 81 102 84 108
113 97 97 138 89 107
100 114 115 110 110 110
119 105 101 112 100 131
105 85 96 74 93 110
112 115 93 90 119 89
100 73 112 153 107 104
80 97 115 128 105 107
126 105 117 132 135 155
119 96 108 84 131 106
109 107 98 116 104 108
89 88 79 100 97 105
114 97 95 87 122 107
125 110 82 101 104 88
121 123 91 73 126 120
111 104 112 118 117 112
105 87 129 113 95 107
113 107 95 94 114. 67
112 110 102 104 114 95
125 128 108 120 100 142
93 84 120 102 109 113
87 110 106 102 121 113
121 94 95 104 109 113
112 120 92 109 103 85
122 99 116 102 97 113
77 121 97 97 94 92
94 117 89 78 107 93
88 113 96 103 132 113
104 98 86 120 105 121
112 104 85 103 116 113
116 117 127 107 100 121
80 107 102 119 117 127
102 100 107 123 124 100
96 89 118 142 88 104
114 92 106 100 77 95
116 126 98 117 112 111
118 118 104 113 100 99
85 95 107 119 113
12471 109 113
120)-
103 13S14
-12471( 103.9 89
124TimTr 107.3
0
122
"SiCiperlorTty or Inferiorfty of^tHe^Sc ores or the
Younger Siblings Compared with the Differences in
Age Between the Siblings in the Detroit Primary Test
1-2 Years Difference
in G.A.
2-3 Years Difference
in C.A.
Points Above
Scores of
Older Sibs
Points Below
Scores of
Older Sibs
u oo
OR(do •zo
J-U lo
17^ f
017
16
16 4
22 20
8 3
18 13
26 5
39 12
15 1
11 1
4 1
9 31
23 &
16 219
24
7
26
412
No. of Pairs 43
Net Gain 193
Mean Gain 4.5
Points Above
Scores of
Older Sibs
33
31
35
12
55
21
46
8
13
13
11
17
13
26
3
18
2
2
Points Below
Scores of
Older Sibs
20
12
52
13
29
28
9
14
4
21
10
3
25
12
27
359
Net Gain
Mean Gain
279
No. of Pairs 33
80
2.4
L
Superiority or Inferiority of the Scores of the Younger
Siblings Compared with the Age Differences between the
Siblings in the Detroit Primary Test
3-4 Years Difference
in C.A. 4-6 Years Difference
in C.A.
Points Above
Scores of
Older Sibs
31
10
27
12
6
20
18
62
29
21
236
No. of Pairs
Net Gain
Mean Gain
Points Below
Scores of
Older Sibs
19
42
27
9
17
11
1
11
1
19
167
20
69
3.4
Points Above
Scores of
Older Sibs
15
19
5
21
32
9
ig
7
127
No. of Pairs
Net Gain
Mean Gain
5-6 Years Difference
in C.A.
6-7 Years Difference
in C.A.
Points Above
Scores of
Older Sibs
48
18
42
22
4
134
No. of Pairs
Net Gain
Mean Gain
Points Below
Scores of
Older Sibs
22
Points Above
Scores of
Older Sibs
33
11
Points Below
Scores of
Older Sibs
4
6
112
18.6
53
No. of Pairs
Net Gain
Mean Gain
4
49
12.2
ii
Raw Scores of Siblings in the Haggerty Delta
Examination
Older Siblings
31 113
c od9 50
o / 85
±uy
bo 99
OO 103
"1 o/^1/dO 101
r 3 101
oU 68
OO 71
/ / 78
or? 88
4o
OO
89 81
91 125
73 85
•z o3o 85
/ O luy
48 85
59 108
53 103
74 90
93 59
69 83
45 90
83 125
86 71
126 90
75 72
101
4922
61) 4922 ( 80.6
468
420
566
54
Younger Siblings
88 75
62 109
67 118
133 98
86 96
87 91
80 93
111 62
38 64
23 80
90 89
57 74
37 94
86 64
69 91
48 129
79 90
60 118
57 98
55 100
72 113
80 94
117 62
128 83
126 93
45 48
81 75
68
121
79
96
113 5107
67
103
61) 5107 ( 83.7
488
227
183
440
427
13
Mean Raw Score 80.6 Mean Rav/ Score 83.7
4
Chronological Ages of the Siblings in the Haggerty
Delta Examination (months)
Older Siblings Younger Siblings
140 145 165 128
143 141 146 135
140 140 136 152
139 137 148 138
132 128 141 146
109 124 132 158
141 153 133 156
135 142 137 138
141 154 138 138
146 137 138 133
152 142 132 137
151 116 134 1.41
145 141 140 128
152 134 138 117
109 160 154 133
148 148 141 138
143 135 145 112
136 137 139 118
145 156 137 110
143 158 133 132
131 133 135 121
139 123 137 138
137 106 133 111
143 134 128 114
140 116 133 105
106 116 136 138
143 120 139 140
144 106 139 137
142 133 132 134
162 152 144 130
144 117
8390 8236
61) 8390 ( 157.5 61) 8236 ( 135.0
Mean C.A. 137.5 months Mean C.A. 135.0 mcnti
4
Scores according to C. A. In the Haggerty Delta
Examination
Older Siblings
78
•7 C10 77
"7 c;
/ 0 70
00 46
on
Q1y± lo
79
0 0 84
"7 c; 90
cr\ 89
04 83
/y 90
46
yc 86
D G.00 81
74
83
y4 81
96 68
71 77
61 75
42 81
72 78
54 42
54 81
58 82
45 80
71 100
90 82
84 85
81
4606
Yoimger Siblings
f 0
90 00
76 170(v
84 •70
yo
y4 •7 ^
76 r 0
76 / 0
72
75 "7 0
yy >7Q
66 "7A
55 y <s
71 /y
76 0 "Z
49 / /
56 /o
47 /
1
70 73
59 75
76 71
48 66
52 71
40 74
76 77
78 77
75 70
72 82
67 55
102 76
84
4459
61) 4606 ( 75.5
Mean Norm 75.7
6lT~4459T 73.1
Mean Norm 73.1
I
Mental Ages of the Siblings in the Haggerty
Delta Examination (months)
Older Siblings Younger Siblirg s
100 177 150 183
lol 113 124 160
147 131 163
1/2 116 204 177
127 161 148 156
147 166 149 124
loo 164 142 145
loo 164 143 155
llo 130 130 111
9b 133 167 137
159 140 141 153
149 150 158 175
loo 108 177 104
loO 140 129 95
151 143 154 152
153 192 137 119
loo 147 172 103
14 / IcSo 14o
155 172 160 131
T T T111 147 160 111
122 169 155 341
115 166 136 122
136 152 124 119
155 121 126 117
131 145 142 134
108 152 151 142
145 192 156 181
148 133 126 192
192 152 153 194
137 134 196 106
164
8756
152
8950
61) 8756 ( 143.5
Mean M.A. 143.5 months
61) 8950 ( 146.7
Mean M.A. 146.7 months
If
IQ'S - Haggerty Examination Delta 2
OX U X X 11^ s xounger OX OX xngs
1 09 7X <C • f 1 "^0 1X (JW . X
IDS 114.X X '± . vj 7ft 4 87 .
1
Ci • o X .co . ^ 109. 2
J- r.A. • X PI 9OX . (J 1 47 ftX ^ f . o J_ V/ • w
111X X X . o 1 07 9 1 2Q - 3
J.W ( » o XVJ U . 'l 1 1 9 OX X ic » w 1 5 5.5
1. <J\J • 114-1X X *± . X 1 09 fi
1 9 9 Q 1 94 1X iCrr . X 1 1 5 . Q
An 1OU • X lift '2;xxo . o ftl 9ox . c 115 Q
7"^ ft( o • o 119X X o . O PI 1ox . X PP . 5
PS R 114 9X x^ . c Q1 517 X . O
1 on F, ftp n ftfi 9OU . iC Q?. 2
X -L »J • O Q1 Q 107 .
0
1 1 o 7 QR 6 1 25. 4 93.7
Qfi P QQ n 1 1 Q 0 112. 2
Qfi ft Q4 S R4- 0Oti . W Ql . 9
XUX « o 1 no nXUW . VJ 1 1 nX X u • o -L X ^ • W
ftA R 14-1 1X rrX . X ftft 4OO . t: 146. 6
1 P7 "z,X C f • o 1 niXw X . O 1 07 9XW ( . iC 1 1 0 . QX XW • v/
ftp ft 1 DP- ft 1 09 fi 1 57 .
5
IDS 1XWO • X 1 "^1 ?X ox . 1 97 fi 125.0
QQ 1 1 O'S 7XWO . 1 TOP Q 122. 5
X X o • o 1 ?Q - 2 130.
145.5 115.0 140.1 112.2
98.4 108.5 144.9 89.2
71.0 114.1 83.0 109.8
102.8 101.4 105.2 107.6
105.7 106.5 85.5 94.8
140.1 135.2 135.5 107.0
82.0 92.4 85.6
108.3 108.2
6398.3 116.5 6647.3
61) 6398.3 ( 104.8 61) 6647.3 ( 106.9
Mean I Q 104.8 Mean I q 108.9
l!^^
—
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Superiority or Inferiority of the Scores of the
Younger Siblings Compared with the Age Difference
Between the Siblings in the Haggerty Delta
Examination
1-2 Years Difference
in C.A.
2-5 Years Difference
in C.A.
Points Below
Scores of
Older Sibs
3
6
5
35
20
14
8
11
11
11
23
32
177
No. of cases 31
Points Above
Scores of
Older Sibs
28
5
13
1
12
7
18
27
23
4
8
9
13
0
43
16
22
15
10
274
Net Gain 274 - :3.77 = 97
Mean Gain 5.1
3-4 Years Difference
Point s
Scores
41
15
56
Below
No.
Net
of Cases
Gain 174
Points
Scores
4
37
27
7
23
20
15
14
10
17
12 174
- 56 =
Above
118
Points Below
Scores of
Older Sibs
33
17
22
7
10
9
34
Points Above
Scores of
Older Sibs
40
27
18
3
39
7
40
152 174
No. of Cases 14
Net Gain 174 - 132 - 42
Mean Gain 5
4-5 Years Difference
Points Below
Scores
0
Points Above
Scores
39
5
p
Mean Gain 9.9
46
No. of Cases 3
Net Gain 46 - 0 = 46
Mean Gain 15.1
6-7 Year Difference
"Points Above Normc.l
No. of Cases 1
Net Gain 56
Mesn Gain 56
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IQ's According to Sex in the Haggerty
Examination Delta 2
Boys Girls
o coo 92 81 147
140 131 73 107
"X r\r> 105 81 lOo
lo 124 86 T O ClOo
114 114 O T81
Ton 130 86 87
b2 112 115 109
107 135 91 103
112 82 116 114
130 92 125 129
yo 124 96 116
too 80 96 115
T n /I114 100 84 88
12b 119 116 96
loO 101 84 91
n T T111 127 88 107
lUO 107 102 T r\T-t107
Too122 82 127 94
loo 105 140 107
T T Cllo 99 144 100
112 102 102 93
85 113 105 114
115 129 105 112
116 143 135 101
88 98 78 91
98 71 105 102
99 83 83 115
146
5789 110
137
116
125
108
122
101
105
89
109
108
94
116
7181
54) 5789 ( 107.2 68) 7181 ( 105.6
•I
Mean According to Sex of all Tests Combined
Boys
101 126 111 129 107
104 88 105 98 115
124 112 113 83 122
129 118 112 104 105
109 125 125 102 114
104 115 93 131 79
105 80 87 99 94
106 103 121 110 96
113 128 112 125 95
113 101 122 109 113
95 112 77 89 118
115 117 94 103 117
77 121 88 112 84
103 88 104 129 94
114 86 143 86 103
95 118 71 119 117
114 125 100 94 129
89 101 120 125 103
104 86 94 102 104
126 83 112 120 117
81 117 116 122 123
81 91 80 112 112
104 113 124 96 103
7P,
1 o fin 114. 88
107 121 100 103 113
92 "1 r\100 119 112 113
81 SO 101 120 94
81 126 127 118 124
115 119 107 119 109
102 109 82 83 109
118 89 105 97 111
116 114 99 112 98
136 125 102 101 16667
116 121 113 102
Total 170
170) 18067 ( 106.2
Mean I. Q. 106.2

I132
Mean I.Q. According; to Sex of all Tests Combined
Girls
83
106
125
103
111
122
129
142
103
123
121
108
113
100
99
86
91
110
103
93
116
109
107
109
113
133
100
110
90
114
98
94
106
100
No. 172
117
109
103
93
135
90
109
114
96
97
100
87
82
115
115
107
115
84
106
92
143
108
108
74
90
153
126
132
84
116
101
72
118
113
104
94
104
102
109
102
97
116
81
73
81
102
127
94
105
109
95
104
116
86
114
86
115
91
116
125
96
96
84
116
84
88
140
144
132
120
108
143
94
95
140
124
98
98
129
125
109
96
116
125
113
105
106
98
101
100
112
108
118
119
123
82
87
108
114
117
119
72
104
95
91
111
121
117
122
136
134
122
136
134
122
106
113
104
107
112
118
91
100
100
100
104
94
91
122
114
108
109
121
117
111
125
101
94
113
109
18473
172) 18473 ( 107.4
Mean I.Q. 107.4
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2 Siblings 3 Siblings 4 Siblings
121 117 126 101 86 117 109
115 122 113 116 84 107 117
121 117 113 105 98 106 106
108 123 103 127 116 86 109
126 108 128 99 125 88 110
153 109 112 102 125 104 125
119 111 115 103 105 112 102
128 125 118 104 106 116 113
109 98 125 129 1 04 97 105
132 109 84 142 108 80 109
89 109 101 113 131 80 132
84 140 117 105 143 81 120
114 125 143 133 112 73 97
116 109 91 106 108 81 122
125 112 113 123 114 86 114
121 120 108 112 107 114 103
111 100 108 112 122 116 102
105 112 100 108 119 125 94
118 115 87 121 105 96 119
113 94 101 124 114 119 123
112 118 73 136 99 84 112
125 120 113 113 86 88 108
93 124 121 134 106 117 113
87 125 77 109 113 129 100
112 T T n111 94 122 117 ±uo
122 109 116 101 109 111 114
127 122 124 94 126 104 116
107 104 100 111 135 121 109
82 107 86 113 114 103 114
102 109 115 103 115 116 92
143 100 91 112 10211 100 102
140 110 104 100
98 81 122 116
144 94 114 136
7732 7266
68} 7732 (113.7 92)10211( 110.9 68y~7266~ri06.8
=!
I W» ' s According to Size of Family ( continued)
5 Siblings 6 Siblings 7 Siblings
xxo oy OO 117 96
on 124 ob OA
104 95 94 OO T OQL c.x)
101 104 T OiA1U4 J. C.X 1 OQx<cy
f 4 llc> 1 Oft 1 mxwx
X J. 1 0? 110 96
oO /y y± OO
90 72 113 93 97
113 103 113 89 95
129 129 107 81 115
71 105 100 98 78
83 103 120 90 107
88 77 82 88 1210
113 91 87 112
96 95 101 109
95 114 102 118
118 103 115 125
117 118 3460
95 93
99 116
3999
40) 3999 ( 99.9 34) 3460 (101.7 12) 1210 ( 100.8
8 Siblings 9 Siblings 11 Siblings
100 98 95 82
84 97 91 80
104 104 94 98
119 102 91 98
94 94 104 358
81 87 106
90 94 581
1348
14) 1348 ( 96.2 6) 581 ( 96.8 4) 356 ( 89
12 Siblings
83
92
I
Difference Betv/een 1st. and 2nd. I.Q.
Older Siblings
1 20 1
15 1 14
1 11 5
0 7 14
7 3 6
8 5 0
1 2 1
12 18 17
4 6 20
6 23 0
9 7 8
16 5 6
1 22 11
5 0 2.
18 16 18
19 1 3
1 3 0
27 12 2
9 8 2
3 6 21
11 13 9
17 27 0
2 10 6
1 12 1
0 12 1
5 19 6
16 2 11
10 10 15
8 15 28
1 5 12
6 11 2
11 6 1
8
18
3
18
872
No. 102
102) 872 [ 6.5
Mean Difference
Younger Siblings
3 3 14
23 17 11
8 14 6
5 2 1
13 5 14
3 9 24
7 38 2
3 3 1
1 2 10
20 15 20
7 19 2
13 9 6
28 12 6
10 7 3
5 9 6
31 4 4
11 3 4
11 1 10
7 3 15
10 26 3
26 25 5
21 11 15
9 4 24
1 9 16
6 6 0
12 8 4
13 30 9
13 16 8
5 16 18
16 25 4
0 16 2
4 6 10
8
4
1
6
2
7
1023
No. 102
102)' 1U^3 ( 10.0
Mean Differencei

136
Differences between 2nd. snd 3rd. I Q,
Older Siblings Younger Siblings
2 6 3 0
23 41 8 4
14 6 1 22
21 8 8 6
16 4 9 15
6 3 39 3
5 17 16 16
14 6 13 2
rt
I 1 9 1
± 1 4 2 24
7 1 1 4
3 1 19 6
7 29 1 2
9 3 5 8
13 5 7 19
19 3 4 0
323 277
32) 323 ( 10.0 32) 277 ( 8.6
Mean Difference
Differences between 1st. and 3rd. I Q,
Older Siblings Younger Siblings
1 0 1 12
2 9 5 6
13 14 0 10
21 15 5 33
9 11 17 12
2 15 14 14
4 7 5 17
2 1 17 8
3 9 0 0
8 15 4 0
2 11 7 14
13 39 11 6
6 4 17 8
4 11 21 8
15 14 18 2
22
315 6
320
32)""315 ( 9.8 32) 320 ( 10.
C
4
I.Q,. 's of Siblings of American and Foreign
Parentage
American
Older Younger
111 94 127 95
115 116 145 132
106 109 117 145
108 109 115 122
116 114 111 115
96 118 123 125
101 116 109 118
120 134 107 130
136 115 132 119
106 125 110 109
109 134 105 141
117 104 122 106
129 115 122 129
102 113 129 112
99 113 97 114
115 112 81 132
112 100 115 113
118 114 125 92
106 102 103 100
113 117 130 109
102 116 126 136
108 126 117 135
118 90 124 88
120 112 116 109
113 5564 115 5749
Ame rican
49)55641 113.5 Older
49) 5749 ( 117.3 Younger
Foreign
Older Younger
94 82 86 118
102 85 92 129
104 90 119 119
87 93 108 127
101 100 127 124
102 131 105 94
94 89 112 105
104 124 116 95
91 128 87 116
127 101 122 101
116 137 124 121
113 132 127 127
119 88 127 121
109 112 125 98
123 103 115 97
94 101 97 109
96 116 117 121
86 94 105 78
119 126 116 81
106 119 113 128
101 114 89 101
113 126 110 107
103 86 142 115
123 77 115 86
113 102 106 110
98 121 89 122
112 79 121 121
106 84 115 90
112 103 93 123
110 104 101 90
122 117 116 107
121 121 100 98
90 85 115 94
107 98 137 113
116 94 84 118
113 7574 101 116
94 7989
Foreign
73)7574r 103.7 Older
73)7989( 109.4 Younger
I
1j
!
•





